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ABSTRACT
The primary purpose of this study was to provide ginners with 
some insight into the conflicting situation facing them in the area 
of economic planning. Excess gin capacity is generally considered 
a very real problem throughout the Cotton Belt, yet for short peri­
ods ginners often are unable to gin cotton as rapidly as customers 
demand.
Heavy investment costs and a relatively short ginning season 
indicate that the key to lower ginning cost is volume. Cotton gin­
ners can increase volume in two ways; by inducing producers to in­
tensify production in the existing supply area or by enlarging the 
supply area. The acreage control program and the pattern of tech­
nological adoption limits the first method. This study analyzed 
costs associated with the second method of increasing gin volume. 
Assembly cost estimates for a pick-up truck and five bale trailer 
were developed for four levels of cotton production density. For 
all densities and volumes considered, these costs increased, but 
at a decreasing rate.
An economic-engineering approach was used to estimate ginning 
costs in four model plants with capacities of 4, 8, 12, and 15 bales 
per hour. Gin equipment conformed to the latest recommendations for
xiv
the delta. Annual levels of plant utilization were varied from 
600 to 1,700 hours to examine the influence of volume on costs. 
Economies of scale were demonstrated by holding annual hours of 
operation constant and varying the size of gin plant. Cost esti­
mates were developed for two production areas, one where cotton was 
expected to maintain its competitive position, and the other where 
cotton was expected to continue declining in importance. Ginning 
cost estimates for all model plants continued to decline well in 
excess of volumes encountered by Louisiana ginners. Combined as­
sembly and ginning costs displayed the same characteristics as 
ginning costs alone. Because economies within the gin associated 
with increased volume and scale are of sufficient magnitude to off­
set increasing assembly costs, it appears that the long-run direc­
tion of the ginning industry will continue toward fewer and larger 
cotton gins.
While the model gin costs developed in this study are appli­
cable to new gins and indicate the direction of long-run trends, 
ginners are seldom faced with the dichotomy of investing in a new 
gin or in some other enterprise. Usually a ginner wishing to in­
crease volume must consider "sunk" costs in a serviceable gin. Cost 
estimates were developed for a basket storage system designed to ex­
tend the ginning season and the capacity of the gin. Cost compari­
sons between new gins with storage and new gins of equivalent 
capacity indicate that lower costs are associated with gins built
xv
to handle a given volume without storage. While empirical data 
were not available for making cost comparisons between old gins 
with storage systems and new gins of equivalent capacity, the 
heavy influence of fixed investment costs indicate that ginners 
with "sunk" investment costs in a serviceable gin could increase 
volume with a storage system at lower costs than investing in a 
new, larger gin.
Guides to the use of the model by ginners in their quest 
for lower ginning costs and movement toward long-run equilibrium 
were provided by applying the model to a limited area of Louisiana. 
Certain locational criteria were developed to aid ginners in adopt­
ing the model to their own situation.
The assembly function and the ginning function are currently 
performed by independent entrepreneurs. To achieve those cost 
economies associated with volume and scale the ginner must provide 
some incentive for producers to haul cotton farther, probably by 
sharing these economies with the producer in the form of lower gin­
ning charges.
xvi
CHAPTER I
INTRODUCTION
One of the major agricultural or agribusiness problems in 
Louisiana and the Cotton Belt is the presence of many cotton gins 
which do not command sufficient volume to justify investment in the 
equipment necessary to produce quality lint. New machine harvest­
ing techniques and rougher hand picking practices require more 
cleaning and conditioning facilities in the gin. These new har­
vesting techniques have generally resulted in a shorter, more timely 
harvesting season. This has produced a situation in which the re­
ceipt of seed cotton, at times, far exceeds existing gin capacity 
even though gin capacity is generally considered as excessive.
Because of the irregular distribution of seed cotton receipts, 
ginners are faced with an inconsistent economic planning horizon. On 
the one hand, cotton acreage and production has generally been de­
creasing in the State since the early 1930's. For the most part, 
ginners have little reason to believe that this trend will not con­
tinue. On the other hand, the demand for ginning services at certain 
times of the year often exceeds existing gin capacity. Moreover, the 
continuing trend away from hand harvesting and one-row mechanical 
pickers promises to intensify this problem even more. These apparent
contradictory trends pose serious problems for the ginner who wants 
to meet the demand for ginning services in his area.
t
The declining number of cotton gins in Louisiana and other 
cotton producing states of the South probably is the twofold result 
of decreasing cotton acreage and production, and the increased equip­
ment investment needed to provide quality lint from rough harvested 
cotton. In addition, the short period of excess demand for ginning 
services is apparently not sufficiently profitable to maintain the 
heavy investment costs in cotton gins for the remainder of the sea­
son at less than full utilization.
The number of cotton gins in Louisiana has continued to de­
cline since 1915. In 1915 a total of 1,086 cotton gins in Louisiana 
ginned approximately 336 thousand bales of cotton.^ In 1961 a total
of 226 active gins in the state ginned about 479 thousand bales of
2
cotton. This is a 79 percent reduction in gin numbers, with the 
amount of cotton ginned increasing by about 43 percent. The average 
volume per gin amounted to about 2,119 bales for the 1961-62 season.
Since a modem, high speed gin of only moderate size is capable 
of ginning far more than the 1961-62 average volume per gin in Loui­
siana, depending, of course, on the type of cotton and the length of
*R. 0. Slay, "Cotton Ginning Costs in Louisiana" (unpublished 
Master's thesis, Department of Agricultural Economics, Louisiana State 
University, 1951), p. 2.
^M. M. Neck, Louisiana Cotton Gins, Cotton Seed Oil Mills. Cot­
ton Seed Delinting Plants. Louisiana Department of Agriculture and Im­
migration, Baton Rouge, Louisiana, January 1, 1962, p. 3; United 
States Department of Agriculture (U.S.D.A.), Louisiana Crop Reporting 
Service, Louisiana Cotton: Acreage. Yield, and Production. 1961 (Pre­
liminary) . Alexandria, Louisiana.
the ginning period, it would appear that many gins in the state are 
either not operating at capacity or are older gins with relatively 
small capacity. Many of these outdated gins have been and are oper­
ating at outputs of 100 to 500 bales per year. Many .of them have 
been depreciated out, with no provision being made for replacement, 
and consequently will operate as long as revenues exceed variable 
costs.
The problems faced by contemporary ginners are not new. In
1954 Shepherd described the problems of cotton ginners as follows:
The volume of ginning at most gins is too small for 
most efficient operation. The number of bales ginned 
in the United States in 1940-41 averaged less than 300 
bales per gin. The average costs per bale for ginning 
cotton are substantially less for gins with annual vol­
umes of 500 or more bales per gin than for gins with 
smaller volumes. Data presented for cooperative gins 
operated in Texas and Oklahoma during the seasons 1932- 
36 show that for gin plants with 5-gin stands of 80 
saws each, the average expense for ginning cotton de­
creased from $17.42 per bale for those ginning less 
than 500 bales per season to $4.82 for those ginning 
1,500 to 2,000 bales and to $3.35 for those ginning 
3,000 to 3,500 bales. Similar data for larger and 
smaller plants also show marked decreases in average 
expense per bale with increases in volume of ginning 
per plant.^
In trying to cope with the problem of insufficient gin volume 
ginners are often confronted with long-run economic prospects which 
are not conducive to investment in additional gin capacity.^ This
^Geoffrey S. Shepherd, Marketing Farm Products-Economic Analy­
sis (3rd ed.; Ames, Iowa: The Iowa State College PreBS, 1955), p. 442.
^As used in this study, volume is defined to mean the amount of 
cotton which the gin actually gins during a given period. Capacity, 
as used herein, refers to the total amount of cotton which the gin is 
capable of ginning during a given time period. The annual and hourly 
capacity of model gins will be defined more precisely in Chapter IV.
is particularly true in Louisiana where cotton acreage has been 
declining since 1930."* This problem is even more pronounced in 
some sections of Louisiana where the decrease in production relative 
to the decrease in acreage has been greater than in other parts of the 
State. To be more specific, in some areas of the State increases in 
productivity are not offsetting acreage reductions to the same-degree 
as in other areas of the State.
Purpose of the Study
Lower per bale ginning costs associated with increased volumes 
of cotton ginned are well documented in the literature concerning cot­
ton gins.*’ The achievement of these economies are dependent upon the 
availability of sufficient cotton in the vicinity of the gin. This 
study will be concerned with examining those problems of combining 
assembly costs of cotton with costs within the gin to achieve least 
cost combinations.
Increasing the volume of a commodity at any processing plant 
involves either increasing the production density in the existing
-*J. P. Montgomery, Louisiana Cotton Statistics With Comparisons. 
Louisiana Agricultural Experiment Station, Bulletin No. 439, April, 
1949, p. 18.
E. Paulson, Cost and Profit of Ginning Cotton in Texas,
Texas Agricultural Experiment Station, Bulletin 606, January, 1942, 
p. 49; Robert F. Anderson, Harvin R. Smith, Zoland M. Looney, An 
Evaluation of Costs and Quality of Ginning in the Piedmont Area of 
Georgia. Seasons of 1950-51 and 1951-52. Georgia Experiment Station, 
Bulletin 280, April, 1953, p. 21; James F. Hudson and Robert A. Mont­
gomery , Quality of Ginning Services in Relation to Cost of Ginning in 
South Louisiana. 1948 and 1949. Louisiana Agricultural Experiment Sta­
tion, Bulletin No. 450, March, 1951, p. 40.
supply area or expanding the present supply area. Both alternatives 
ordinarily will involve increased costs. If production density is 
increased in the existing supply area, the price of some important 
productive factors will be bid up. If the supply area is enlarged, 
unit hauling costs will increase with the increased length of haul.
In addition, if the supply area expansion overlaps the supply area 
of a competitive processing plant, the commodity price will be bid 
up. In the case of cotton ginning, since the ginner performs a ser­
vice and does not ordinarily take title to the commodity, attracting 
additional volume away from a competitor would involve a reduction 
in ginning charges or providing additional services. There appears 
to be very little price competition among Louisiana ginners, although 
considerable evidence of non-price competition is present.
Because cotton is produced under relatively rigid acreage 
controls which attach the allotment to the land and because of well 
defined patterns of technological adoption, the first alternative of 
increasing production density in the existing supply area is of lim­
ited use. The second alternative, expanding the supply area, appears 
to be a feasible method of increasing the supply of seed cotton avail­
able to cotton gins and lends itself to the type of analysis planned.
The problems of cotton ginners are somewhat different from 
those of processors ordinarily considered in the literature. Most 
studies heretofore have dealt with assembly costs and in-plant econ­
omies of scale for processing operations where the processor has taken 
title to the commodity, usually at the farm. As a result, the
6processor has felt compelled to consider the total cost structure 
which includes both assembly and processing costs.
Cotton ginners, on the other hand, ordinarily perform a ser­
vice for the producer which makes his product suitable to enter 
existing marketing channels. As a rule, the ginner receives a fee 
for performing the ginning service and does not take title to the 
cotton. As a result, ginners seldom consider the total cost picture 
of assembly and ginning, although recent moves by ginners to provide 
trailers for use by customers have made them more cognizant of assembly 
costs than before.
Although assembly costs are usually borne by the producer and 
are a matter of indifference to the ginner, this study is concerned 
with the cost to the industry as a guide to over-all industry objec­
tives.
Evidence presented earlier showing the number of gins decreas­
ing while gin capacity has been increasing indicates a transition in 
Louisiana from small, simple gins to large, high speed, elaborately 
— equipped gins. Assuming the continuation of this trend, a long-run 
planning program or guide would be helpful to ginners in determining 
where to locate cotton gins and how large to build them for maximum 
efficiency. Relatively little information is currently available to 
cotton ginners concerning the most efficient size of gins or the most 
desirable location of gins in terms of density of seed cotton produc­
tion, and proximity to warehouse and oil mill facilities.
The ginning and warehousing complex which eventually evolves 
in Louisiana will be determined largely by certain strategic economic
factors. Some of these factors will be examined in this study in 
an effort to give ginners reliable guides for planning purposes. To 
this end, certain relevant aspects of location theory will be inte­
grated with the theory of the firm as applied to cotton gins.
The specific objectives of the study are as follows:
1. To develop estimates of seed cotton assembly costs 
for the most prevalent method of moving seed cotton 
in Louisiana.
2. To develop estimates of investment costs and operating 
costs for a relatively complete range of gin sizes for 
different volumes ginned.
3. To evaluate the influence of cotton production density, 
assembly costs, length of ginning season, and seed cot­
ton storage on optimum size and location of cotton gins.
4. To demonstrate the applicability of the model for a 
selected area of Louisiana.
Method of the Study
The economic framework within which the efficiency of the Loui­
siana ginning complex will be examined will be first one of demon­
strating as nearly as possible the perfect gin complex in the manner 
postulated by Shepherd for analyzing marketing problems.^ With this 
approach it becomes possible to utilize the perfect, model as a bench­
mark for making comparisons with the existing gin complex in Louisiana. 
It would be unrealistic to expect the perfect model to ever fit actual 
conditions. However, the perfect model does serve a useful purpose by 
providing a means of determining the degree of departure from some
^Shepherd, o£. cit.. pp. 3-30.
definable norm or, put in another way, the degree of inefficiency of 
the existing system.
Theoretically the perfect gin complex would be one which uti­
lized a supply area, gin size, and gin location which resulted in 
minimum resource utilization to gin a bale of cotton. The economic 
framework assumed would be one which eliminated the overlapping of 
gin services which is so common in the existing system.
Considered in isolation, gin size and volume are sufficient to 
determine least costs of ginning cotton. However, when two stages 
in the marketing process are combined, as assumed in this study, it 
is necessary to consider costs for both stages to arrive at a least 
cost volume for the combined operation.In the case at hand, the 
simplest method is to add the two costs together to find a common 
average per unit cost for the combined process.
To make this process manageable, certain assumptions must be 
made relative to the density of cotton production per square mile, 
the type of harvesting methods used, the method of assembly of seed 
cotton and assumptions about the gin itself such as size, equipment, 
labor efficiency and others. These assumptions will be discussed in 
detail as they are introduced.
Given certain assumptions relative to the density of cotton 
production, assembly costs of seed cotton, and gin costs, determina­
tion of least-cost combinations involve examining various alternatives. 
While all of these factors are theoretically variable, a ginner con­
templating a new gin or enlarging an old one must accept all factors,
other than the gin, as given. In examining his alternatives the 
ginner has only one variable which he can control, i.e., the size 
of the gin, or more generally, investment costs.
TVo approaches can be used to generate data necessary in 
estimating economies of scale in the ginning industry. One approach 
is based on a sampling of existing gin plants by the survey tech­
nique and the determination of average, annual, cost-volume data.
This approach, which uses regression techniques, is sometimes re­
ferred to as the "statistical" method. A second approach, commonly 
referred to as the "synthetic" or "economic-engineering" method, in­
volves the construction of hypothetical gin plants from engineering 
data obtained from gin equipment manufacturers and gin engineers, and 
deriving investment and operating costs from these data. Usually 
cost data generated by the economic-engineering method is compared 
with actual costs to see if they appear to represent "reasonably
g
efficient" operations.
The disadvantage of the survey method is that it tends to con­
ceal the effects of less than capacity operation and differences in 
prices on the single cost per unit figure quoted by the plant manager.
&B. C. French, L. L. Sanmet, and R. 6. Bressler, "Economic Ef­
ficiency in Plant Operations with Special Reference to the Marketing 
of California Pears," Hilgardia. XXIV, (1956),585.
9Leigh H. Hammond and Richard A. King, Planning Data for the 
Sweet Potato Industry. Costs and Returns for _a Model Canning Plant. 
North Carolina State College, Department of Agricultural Economics,
A. E. Information Series No. 93, June, 1962, p. 6.
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In attempting to estimate economies of scale by obtaining cost 
estimatts over a range of gin sizes, costs tend to be biased up­
ward. The use of regression techniques to obtain a statistical 
planning curve is not consistent with the theoretical planning 
curve since it is an average curve rather than the least cost for 
producing each volume. Consequently, the statistical planning 
curve lies above the true planning curve.Knudtson demonstrates 
this with data from a cost study of four butter plants in Minne­
sota.
The economic-engineering approach is generally regarded as
12giving a more accurate picture of the costs faced by a new plant.
Since this study was primarily concerned with developing an 
analytical framework within which ginners could determine the opti­
mum location and size of cotton gins, the economic-engineering ap­
proach to gin costs gave promise of more reliable information. As 
originally conceived, a strict economic-engineering approach was 
planned. However, limited resources and certain institutional fac­
tors prohibited the use of a strict economic-engineering approach.
As an alternative to the pure economic-engineering approach to the 
generation of model gin cost data, a detailed cost study was made of
*®An exception to this would be a regression on only the low 
points of a scatter diagram as suggested by R. 6. Bressler, Jr., 
"Research Determination of Economies of Scale," Journal of Farm Eco­
nomics. XXVII (1945), 529.
^Arvid G. Knudtson, "Estimating Economies of Scale," Journal 
of Farm Economics. XL (1958), 754.
^ F r e n c h ,  Sammet and Bressler, oj>. cit., p. 708.
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four completely new, all-electric cotton gins erected in the State 
during 1961 and 1962. Fortunately, the sizes of these new gins, 
measured in bales per hour, fit the needs of this study quite well. 
The rated capacities of these four gins were approximately 4, 8, 12, 
and 15 bales per hour. The cooperation of all four ginners was ob­
tained and investment and operating cost data were collected for 
the 1961-62 and 1962-63 season for the 8 and 12 bale gins and for 
the 1962-63 season for the 4 and 15 bale gins. Admittedly this 
would constitute a very small sample if the analysis was planned on 
the basis of computed average costs for various size gins.
In using the quasi-synthetic approach to model building, in­
dividual cost items of the four gins involved have been analyzed 
carefully and where they do not appear reasonable, adjustments have 
been made with the help of gin engineers, gin manufacturers, and data 
from previous gin cost studies. The adjusted gin costs used in this 
study are judged to be reasonable for new cotton gins operating under 
Louisiana conditions. These costs may or may not represent average 
ginning costs for Louisiana since they are the newest gins in the 
State out of a total of 226 active gins in 1961.
As a source of supporting information, cost data were also 
obtained from twelve relatively new gins with capacities as nearly 
equal to those of the new gins as possible. Some difficulty was 
encountered in obtaining comparative data for the small (4 bale) gin 
and the large (15 bale) gin.
12
Cost data relative to transporting seed cotton from the 
field to the gin was obtained by personal Interview with a small 
judgment sample of cotton producers and custom cotton harvesters. 
Respondents were selected from lists supplied by county agents in 
two major cotton producing parishes, Richland and Franklin. Aver­
age assembly costs were determined from these data.
In order to demonstrate the divergent prospects faced by 
glnners In Louisiana with respect to Investment planning, two cur­
rently Important cotton producing areas in Louisiana were selected 
for study (See Figure 1). Area I, comprising eight Mississippi 
Delta and Mason Ridge parishes, was selected as representative of 
a cotton production area which will maintain its competitive posi­
tion as well or better than any area of the State. By way of con­
trast, Area II, comprising four south central parishes, was selected 
as representative of an area where cotton production is declining in 
importance. The selection of these two areas was based on a number 
of factors. Of primary importance was the total cotton acreage, the 
relative decline in acreage, and the percent of underplanting. In 
addition, it was felt that the locale selected for study should be 
a contiguous production area.
Regression lines fitted to acreage and production data in 
these two areas indicate that in Area II harvested acres have been 
decreasing an average of about 8,480 acres per year over the period 
1951-60, while production in bales has been decreasing at about 7,900 
bales per year (See Table 1). Increases in productivity have offset
13
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Figure 1. - Cotton Production Areas Selected for Study, 
Louisiana, 1961-62.
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Table 1. Cotton Production and Acres Harvested, Selected Louisiana 
Parishes, 1951-60.
Area I 13i Area II c
Year (X)
Acres 
a Harvested (Y^) Bales (Y2)
Acres 
Harvested (Y3) Bales (Y4)
Thousand Thousand Thousand Thousand
1951 342 267 135 133
1952 353 275 130 110
1953 415 379 124 79
1954 274 216 94 106
1955 249 254 85 83
1956 236 256 82 100
1957 201 174 70 40
1958 173 140 55 48
1959 227 235 71 58
1960 237 238 72 66
Yx = 379.6 - 19.8X Y3 = 138.4 - 8.5X
A
Y2 “ 305.4 - 11.3X Y4 = 125.8 - 7.9X
a0rigin, where X *» 0, is 1950.
^East Carroll, Franklin, Madison, Morehouse, Ouachita, Richland, 
Tensas, West Carroll.
cAcadia, Evangeline, Lafayette, St. Landry.
Source: Louisiana Cotton: Acreage, Yield, and Production, 1951-60,
Louisiana Crop Reporting Service, Alexandria, Louisiana.
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about seven percent of the reduction in acreage. In contrast, the 
harvested acres in Area I have been decreasing an average of about 
19,800 acres per year, while the production per year has been de­
clining by about 11,270 bales. In this area 43 percent of the 
reduction in acreage has been offset by increased productivity.
This compares with seven percent in Area II.
Other differences which probably would affect gin investment 
prospects exist between these two areas. While quite subtle, some 
differences in percentage of total parish allotment planted can be 
observed in Table 2. These differences appear to have a direct re­
lationship with the average size of allotments in the parish (see 
Table 3). This is further substantiated by Table 4 which indicates 
that smaller allotment holders tend to underplant their allotments 
more than larger allotment holders.
The usefulness of distinguishing between these two areas will 
be evident when the different cotton production prospects for these 
areas are reflected in the investment outlook for model gins in terms 
of expected future cotton receipts and debt amortization.
Previous Work
As early as 1896 researchers in the United States Department 
of Agriculture (U.S.D.A.) were showing an interest in some of the 
problems of gin size and cotton production density which are also of 
basic interest in this study.
Table 2. Acreage of Cotton Planted as a Percentage of Parish Cotton 
Allotments, by Parish, Louisiana, 1955-60.
Year
Parish 1955 1956 1957 1958 1959 1960
East Carroll 100 100
Percent 
Area I 
99 98 97 98
Franklin 100 100 99 97 94 98
Madison 99 99 98 98 97 98
Morehouse 100 100 98 97 95 98
Ouachita 98 98 95 89 94 96
Richland 100 99 99 97 93 95
Tensas 100 100 98 97 95 96
West Carroll 98 99 97 94 90 96
Acadia 96 95
Area
94
II
92 75 85
Evangeline 98 98 96 95 84 89
Lafayette 96 96 90 88 73 79
St. Landry 99 99 95 96 89 91
Source: U.S.D.A., Louisiana Agricultural Stabilization and Conser­
vation Committee, Report of Programs: 1959-60. Alexandria,
Louisiana.
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Table 3. Average Size Cotton Allotments, by Parish, Louisiana, 1960.
Parish Acres
Area I
East Carroll 35.3
Franklin 26.4
Madison 30.4
Morehouse 29.2
Ouachita 23.0
Richland 28.5
Tensas 32.0
West Carroll 14.7
AVERAGE 25.9
Area II
Acadia 9.9
Evangeline 10.3
Lafayette 7.9
St. Landry 10.1
AVERAGE 9.6
Source: Computed from: U.S.D.A., Louisiana Agricultural Stabiliza­
tion and Conservation Committee, Report of Programs: 1959-
60. Alexandria, Louisiana, pp. 58-59.
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Table 4. Percentage of Allotment Planted by Size Distribution of 
Allotments, Louisiana, 1960.
Allotment
Size
Allotment Acreage 
Planted
Acres Percent
0 .1 - 10.0 64.9
10.1 - 29.9 87.5
30.0 - 49.9 89.4
50.0 -
I
74.9 91.2
75.0 - 99.9 93.4
100.0 - 199.9 97.0
200.0 - 299.9 97.2
300.0 - 399.9 97.7
400.0 - 499.9 98.7
500.0 - 799.9 99.1
800.0 - or more 98.5
Source: U .S.D.A., Louisiana Agricultural Stabilization and Con-
servation Committee, Report of Programs: 1959-60,
Alexandria, Louisiana, p. 57.
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The small and cheaply constructed gin house, and 
the use of steam as the motive power, has been a 
prolific source of much loss by fire. Like most 
establishments engaged in manufacture, the ten­
dency is toward their consolidation and enlarge­
ment. Ginneries, with a capacity of 50 to 75 
bales a day, are becoming quite numerous. There 
is one near Waco, Texas, which it is claimed will 
turn out 250 bales a day. The obstacle to their 
enlargement is the difficulty of transporting such 
bulky material as seed cotton, requiring three 
times the space to hold it and three times the 
power to move it that lint cotton does. In a dis­
trict producing 65 bales to the square mile, the 
maximum haul to keep the Waco ginnery in full work 
would be about 10 miles. The average haul would 
be much less. Where facilities for ginning and 
marketing are to be had, cotton in the seed is now 
not infrequently hauled 11 or even 12 miles. Wagon 
transportation to market for lint is found cheaper 
than railroad carriage up to 20 to 25 miles. *
The first gin cost study of any consequence was done by Hath- 
14
cock in 1927. This study, done during the 1924-25 season in the 
"Black Lands" region of Texas, was designed to establish a first com­
parative "benchmark" which ginners could use in evaluating the effi­
ciency of their own gins. It is apparent from this study that cotton 
ginners in 1925 were faced with many of the same problems they face 
today. For example, the relationship between increased volume and re­
duced ginning costs per bale as well as the demand of producers for 
fast ginning services were emphasized by Hathcock when he said:
13
U.S.D.A., Office of Experiment Stations, The Cotton Plant. 
Its History. Botany. Chemistry. Culture. Enemies. and Uses. Bulletin 
No. 33, Washington, Government Printing Office, 1896, p. 358.
^J. S. Hathcock, Practices and Costs of Cotton-Gin Operations 
in North-Central Texas. 1924-251 U.S.D.A.. B.A.E., Technical Bulletin 
No. 13, 1927w B
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Changes in the size and number of gin plants in a 
territory also vitally affect the opportunity of 
the individual plant to secure an optimum volume.
As good roads and auto trucks increase the size of 
the gin community, the tendency will be for the 
total volume per plant to increase, but it may be 
that in many instances a corresponding growth in 
ginning facilities will result. As long as the 
grower demands immediate gin service (that his 
bale be ginned as quickly as it is out of the 
field) the ginner is almost helpless in improv­
ing his efficiency greatly by-a better adjust­
ment between volume and size of plant.^
Hathcock's study further indicated that when the volume of gin­
ning per gin stand were about the same, average costs per 100 pounds 
for ginning varied inversely with the size of the gin p l a n t . M o r e  
recent studies, however, tend to cast suspicion on these conclusions.
In 1937 Weaver and Hermann published a study on the business 
operations of cooperative cotton gin associations in Oklahoma.^ This 
study, conducted during the 1933-34 ginning season, was a comprehensive 
analysis of the entire business operations of cooperative gin associa­
tions and in addition to the ginning operations, included cottonseed 
purchases and qales, lint cotton purchases and sales, and in some cases 
the sale of farm supplies to customers. Weaver and Hermann did a very 
detailed analysis of the factors influencing the cost of ginning cotton. 
Individual cost items and groups of cost items were analyzed to deter­
mine their relationship to volume. It was found that most of the
•^-*Ibid., p. 23.
16Ibid., pp. 25-27.
l^Otis T. Weaver and Omer W. Hermann, Cooperative Cotton Gins 
in Oklahoma. 1933-34. Farm Credit Administration, Bulletin No. 12, 
Washington, D. C., April, 1937.
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difference in expenses between plants of different size as well as 
most of the decline in per unit expense resulting from increased 
volume, occurred in the fixed expenses -- insurance, depreciation, 
and taxes. The combined operating expenses —  labor, fuel, lubri­
cation, repairs, and supplies —  per 100 pounds of seed cotton were 
not materially affected by either size of plant or volume ginned. 
This would indicate that marginal costs of ginning were relatively 
constant over the applicable volumes and gin sizes studied.
A monumental study of cotton gin cost by Paulson in 1942 in­
volved analyzing more than 1,200 records of Texas cotton gins over
18the nine year period 1930-38. These records represent a total
ginning volume of 1.84 million bales during the 1933-34 and 1937-38
ginning seasons. Paulson's work refuted to some extent the earlier
work in Texas by Hathcock by showing that average costs were not
19necessarily lower for gin plants with higher investment costs.
Other estimates of cotton ginning costs were made by research
workers across the cotton belt. Clement did a study in North Caro-
\
lina,2® Miley and Roberts in Mississippi,^ Anderson, Smith, and
18Paulson, o£. cit.
19Ibid.. p. 15.
L. Clement, Preliminary Study of Cotton Ginning Costs in 
North Carolina. North Carolina Agricultural Experiment Station, Tech­
nical Bulletin No. 71, June, 1942.
21d . G. Miley and A. L. Roberts, Economic and Cost Study of 
Cotton Ginning in Central Mississippi. Mississippi Agricultural Ex­
periment Station, Bulletin No. 403, June, 1944.
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Looney in Georgia, and St. Clair and Roberts in Arizona. The 
first gin cost study in Louisiana was conducted by Hudson and Mont­
gomery during the 1948 and 1949 harvesting season.^ This study 
further substantiated Paulson's findings by showing that for gins 
of similar size having approximately the same volume, both operating 
and fixed costs were higher for those gins having higher investment 
costs. This was primarily due to heavier investment costs in clean­
ing equipment and in greater power requirements to operate the gin.
This study further established the inverse relationship between vol­
ume anci per bale costs within the range of gin sizes studied.2^
In 1947 the United States Department of Agriculture, Production 
and Marketing Administration, published the first of a series of gin­
ning cost and quality studies. These studies were done in North Caro-
26lina, Mississippi, Texas, New Mexico, and California. In general,
22Anderson, Smith, and Looney, oj>. cit.
23J. S. St. Clair and A. L. Roberts, Quality and Cost of Ginning 
Upland Cotton in Arizona. Arizona Agricultural Experiment Station, Bul­
letin No. 277, September, 1956.
24Hudson and Montgomery, _o£. cit.
25Ibid.. p. 37.
2&A. L. Roberts and Z. M. Looney, "Cost and Quality of Cotton 
Ginning Services, Yazoo-Mississippi Delta, Season 1945-46," U.S.D.A., 
Production and Marketing Administration (P.M.A.), (Processed), Wash­
ington, D. C., August, 1947; J. E. Ross, Jr. and Z. M. Looney, "Cost 
and Quality of Cotton Ginning Services, North Carolina Coastal Plains 
Area, Season 1946-47," U.S.D.A., P.M.A. (Processed), Washington, D.C., 
1948; Z. M. Looney and W. E. Franklin, Jr., "Cost and Quality of Gin­
ning Services in California, Season 1946-47," U.S.D.A., P.M.A. (Pro­
cessed), Washington, D. C., October, 1948; J. E. Ross, Jr., R. A.
the use of similar research and accounting techniques make these 
studies useful in making cost comparisons between production areas. 
None of the gin cost studies referred to in this discussion have 
considered costs other than those associated with the ginning pro­
cess alone. They have made the assumption that cotton has arrived 
at the gin sucker pipe with no cost to the gin. For the type of 
analysis involved this constituted a valid assumption and no criti­
cism is intended. However, in the total marketing process, analysis 
of combined costs of two or more stages of firms may involve a totally 
different economic rationale from that which might evolve when firms 
or stages are studied in isolation.
In order to achieve economies of scale within most agricultural 
processing plants, supplies of raw materials must be secured over 
widening areas or by increasing the price to nearby farmers to stimu­
late increased production. As previously discussed, the choice in 
cotton ginning is, by and large, restricted to the first method. This 
being the case, assembly costs per unit increase along with plant vol­
ume and must be considered in analyzing the efficiency of alternative
^(Continued) Montgomery, and W. H. Fortenberry, "Cost and Qual­
ity of Cotton Ginning in Relation to Method of Harvesting and type of 
Ginning Equipment, Yazoo-Mississippi Delta, Seasons 1946-47 and 1947- 
48," U.S.D.A., P.M.A. (Processed), Washington, D. C., April, 1949; W. E 
Chapman, Jr., W. H. Fortenberry, and J. E. Ross, Jr., "Cost and Quality 
of Cotton Ginning in the Lower Rio Grande Valley of Texas, Seasons 1947 
and 1948," U.S.D.A., P.M.A. (Processed), Washington, D. C., March, 1950 
Z. M. Looney, R. A. Montgomery, and W. E. Franklin, Jr., "Evaluation of 
Cotton Ginning Costs and Quality, High Plains of Texas, 1946 through 
1948," U.S.D.A., P.M.A. (Processed), Washington, D. C., July, 1950;
W. H. Fortenberry and Z. M. Looney, "Cotton Ginning Efficiency and 
Costs in the Rio Grande and Pecos Valley, Seasons of 1949-50 and 1950- 
51," U.S.D.A., P.M.A. (Processed), Washington, D. C., October, 1952.
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plant sizes and locations. The determination of optimum size cotton 
gins within a given production area involves integration of assembly 
costs with costs within the gin. At this time there have been no 
published studies which have attempted to make this determination 
for cotton gins.
Economies of scale in agricultural processing plants are well
27documented in the literature. Such studies have been very popular
in the broiler industry.
Studies involving the economics of agricultural product assembly
were pioneered at the University of Connecticut under the direction of 
28R. G. Bressler. These studies were primarily concerned with the op­
timum allocation of procurement resources.
27*'By no means exhaustive, the following will give some idea of 
the variety of work done in this area: E. L. Baum, J. E. Farris, and
H. G. Walkup, Economies of Scale in the Operation of Fryer Processing 
Plants, Washington Agricultural Experiment Station, Technical Bulletin 
No. 7, August, 1952; R. W. Bartlett and F. T. Gothard, Measuring Effi­
ciency of Milk Plant Operations. Illinois Agricultural Experiment Sta­
tion, Bulletin No. 560, November, 1952; French, Sammet, and Bressler, 
op. cit.; Eric Thor, Economies of Scale in the Operation of Florida 
Citrus Packinghouses. Florida Agricultural Experiment Station, Techni­
cal Bulletin, No. 606, January, 1959; Frank S. Scott, Jr., An Economic 
Analysis of Passion Fruit Juice Processing. Hawaii Agricultural Ex­
periment Station, Agricultural Economics Bulletin No. 18, April, 1959.
^®D. O'. Hammerberg and W. G. Sullivan, Efficiency of Milk Mar­
keting in Connecticut. 2. The Transportation of Milk. Connecticut 
Agricultural Experiment Station, Bulletin No. 238, February, 1942;
R. G. Bressler, Jr. and D. 0. Hammerberg, Efficiency of Milk Market­
ing in Connecticut. JJ. Economics of the Assembly of Milk. Connecticut 
Agricultural Experiment Station,Bulletin No. 239, February, 1942;
W. J. Hansen and R. G. Bressler, Jr., Efficiency of Transportation of 
Eggs to Connecticut Cooperative Association. Connecticut Agricultural 
Experiment Station, Bulletin No. 241, August, 1942.
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The first study which examined transportation or assembly 
costs and processing costs to find the optimum size processing plant 
for a given density of production was done by French and Gillette for 
the apple packing industry in Michigan. 29 They first examined the 
economies of scale which could be expected as the size of apple pro­
cessing plants was increased and then developed appropriate cost
functions. Plants were synthesized using the economic-engineering
30approach developed by French, Sammet, and Bressler in California. 
Second, they examined alternative methods of assembling apples at the 
processing plant and constructed a general transportation cost func­
tion. Finally, the two cost functions were combined for four differ­
ent levels of production density and three packing plant techniques. 
French and Gillette found that increasing assembly costs associated 
with larger volumes were not great enough to offset declining packing 
costs until the operation became many times larger than any currently 
operating in Michigan. Moreover, they concluded that there are econ­
omies of scale in the apple packing industry in Michigan and predicted
that, "in the long run, it appears that the direction of movement is
31likely to be toward fewer and larger plants."
In 1960, Henry and Seagraves reported on a broiler study in 
North Carolina which considered the economic aspects of production
29B. C. French and D. G. Gillette, Costs of Assembling and 
Packing. Apples as Related to Scale of Operation. Michigan State Agri­
cultural Experiment Station, Technical Bulletin No. 272, August, 1959.
^French, Sammet, and Bressler, oj>. cit.
^French and Gillette, 0£. cit., p. 45.
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32density, plant size and alternative operating plans. The authors 
of this report present a very interesting comparative study of the 
two methods of increasing the supply of an agricultural raw mater­
ial at a processing plant by increasing production density or by 
expanding the supply area. The conclusion reached by the authors 
is that despite increases in labor costs associated with increased 
density of production, the advantages of more concentrated broiler 
production are of sufficient magnitude to encourage greater concen­
tration in the future by progressive firms.
More recently, Thompson completed a study in Minnesota which 
was designed to develop an approach which could be used to estimate 
optimum sizes of butter-powder plants for different densities of 
milk production. ^  Thompson developed his model to handle the situ­
ations where milk was shipped directly to the processing plant and 
where it was shipped indirectly via a concentration point. Utiliz­
ing this approach, he then demonstrated that with direct procurement 
and milk density of 500 pounds per square mile, the optimum size 
plant was one with an average daily capacity of 816,565 pounds of
32W. R. Henry and J. A. Seagraves, "Economic Aspects of 
Broiler Production Density," Journal of Farm Economics. XLII, 0-960), 
1-17; Also W. R. Henry, J. S. Chappell, and J. A. Seagraves, Broiler 
Production Density. Plant Size. Alternative Operating Plans and Total 
Unit Costs. North Carolina Agricultural Experiment Station, Technical 
Bulletin No. 144, June, 1960.
33Ru8sell 6 . Thompson, "An Approach to Estimating Optimum Sizes 
of Butter-Powder Plants" (Unpublished Ph.D. dissertation, Department 
of Agricultural Economics, University of Minnesota, 1962).
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milk. With the same density, but with a transloading situation, 
the optimum size plant was considerably larger, having an average 
daily capacity of 961,848 pounds of milk. As Thompson puts it, 
"processing plants which use concentration points may be relatively 
inefficient as far as processing is concerned and still compete 
very well with competitors that use all direct procurement.""*4
The studies reviewed in this section, while not exhaustive, 
are considered to be representative of the research which has been 
done in the general area of cotton ginning costs. More recent 
studies concerned with assembly costs of agricultural commodities 
and those which integrate both plant costs and assembly costs to de­
termine an optimum size plant for given production densities are in­
cluded to point out the limited amount of work done in this area, none 
of it in cotton.
34Ibid.. p. 153.
CHAPTER II
THE NATURE OF GIN COSTS AND THEORETICAL FRAMEWORK
As a general rule cotton gins do not incur those costs asso­
ciated with the assembly of seed cotton at the gin. As a result, 
ginners seldom consider these costs in attempts to maximize profits. 
Ordinarily one would expect ginners to maximize profits in the gin 
as a separate entity. However, there is strong evidence to indi­
cate that the majority of ginners in Louisiana do not consider their 
cotton ginning operation separately from the remainder of their busi­
ness. Most ginners are involved in rather complex business organi­
zations of which the cotton gin is only a small part. Nearly all 
ginners in Louisiana engage in buying and selling cottonseed. Others 
buy and sell lint cotton, while many are actively engaged in farming 
and/or other enterprises. Tussey and King reported that 95 percent
of the gins sampled in North Carolina in 1957-58 were part of another 
1 \
business. This appears to be a reasonable estimate for Louisiana.
Because of this diversification, many ginning firms may find 
it profitable to continue operations even though the ginning opera­
tion may not meet all of its costs. However, in the long-run it does
W^. Glenn Tussey and Richard A. King, Costs of Ginning Cotton 
in North Carolina. 1957 Season. North Carolina State College, Depart­
ment of Agricultural Economics, A. E. Information Series No. 72, 
November, 1959, p. 43.
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not appear likely that many of these firms will find it profitable 
to replace worn-out equipment or to rebuild larger, modern units in 
the face of static or declining volumes. Consequently, for long-run 
planning purposes it is reasonable to assume that the cotton gin 
must meet all costs in order to survive. Thus, an analysis of the 
gin in isolation appears logical and useful for planning purposes.
Cotton ginning costs can be divided into the two conventional 
categories, fixed and variable. Building and equipment depreciation, 
taxes, and insurance fall in the first category, while labor, bagging 
and ties, power and drier fuel, and other operating expenses fall in 
the latter. There are, however, some cost items used in ginning cot­
ton which have both fixed and variable characteristics. These are 
sometimes referred to as overhead costs. The classification of these 
costs into either the fixed or variable category will be based on the 
degree to which they resemble one or the other. Admittedly such a 
selection becomes highly arbitrary at times.
Fixed Costs
Depreciation
Equipment or machinery depreciation costs are fixed to the ex­
tent that machinery depreciates in value or becomes obsolete over 
time irrespective of use. Hence, certain portions of machinery depre­
ciation costs are incurred even if no production takes place. Tech­
nological obsolescence in recent years has been extremely great in 
cotton gin equipment and, as a result, this appears to be a signifi­
cant part of depreciation costs in cotton gins.
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Certain problems are encountered in determining a reasonable 
useful life estimate to use in computing depreciation costs of mach­
inery. Most cotton gin equipment manufactured today will, with 
reasonable maintenance and care, last at least twenty years. On the 
other hand, rapid strides currently being made in the design improve­
ment of gin equipment makes most of this equipment out-of-date long 
before it has worn out. Competition being what it is in the gin 
industry, a ginner wishing to maintain or expand his present volume 
cannot expect to get the full life out of a machine before being 
forced by technological obsolescence to invest in newer, improved 
models. In addition to this, if the situation in an area is one in 
which the prospects for cotton production are not very bright, the 
amortization period necessary to attract investment capital becomes 
extremely short.
Depreciation- costs of gin buildings follow much the same pat­
tern as equipment depreciation costs. To a lesser degree the same 
type of technological obsolescence encountered with gin machinery 
is encountered with gin buildings. Ginners attempting to modernize 
older gin frequently find the old building inadequate to house the 
new equipment even though it is not worn out. Use of the old build­
ing frequently adds substantial amounts to investment costs for 
alterations as well as contributing to increased ginning costs 
through inefficient gin layouts.
Gin buildings of non-combustible material can be expected to 
last forty to fifty years with proper care. Again, however, the
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realities of the current ginning industry make a shorter period 
for depreciation more reasonable, in an area of declining cotton 
production the period becomes even shorter.
Most ginners find it necessary to have a tractor or a truck 
available on the gin yard to move trailers around. In reality most 
ginners use a tractor which is available from one of their other 
enterprises and no costs, except on occasion fuel and oil, are 
charged to the ginning operation. However, if the gin operation is 
to stand alone, some charge must be made for the use of a tractor or 
truck.
Interest on Investment
The interest on investment in gin buildings and equipment 
represents a return to capital and must be covered in the long-run 
if the firm is to survive. Some difference of opinion exists con­
cerning the validity of including interest on investment as an oper-
3
ating cost of the gin. It seems logical, however, that if the 
capital necessary to build a new gin had to be borrowed, the payment 
of interest on this money is necessary to remain in business. If the 
owner had already accumulated the necessary capital and invested it 
in a cotton gin, he would have to give up a nominal return on income
^Tibor Scitovsky, Welfare and Competition, The Economics of 
a Fully Employed Economy (Chicago: Richard D. Irwin, Inc., 1951),
pp. 2 0 1 - 2 0 2 .
q
Otis T. Weaver and Ward W. Fetrow, Costs and Margins of Co­
operative Cotton Gins,. U.S.D.A., Farm Credit Administration, Bulletin 
No. 67, Washington, D. C., May 1951, p. 36.
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from this capital. This will, consequently, reduce his income by 
an amount perhaps equivalent to what he would have to pay in in­
terest had he borrowed the investment capital. While a ginner 
possessing the capital necessary to build a gin may be willing to 
take a smaller return on his capital than it would cost to borrow 
it, cost comparisons between gins make it necessary to adopt a de­
terminable cost of financing the business.
Insurance
Fire and comprehensive insurance on the gin buildings and 
equipment is usually considered as a fixed cost item of expense in 
gin cost studies. Although insurance coverage is not absolutely 
necessary if the gin does not operate, where borrowed capital is 
involved lenders usually insist on adequate coverage. Where the 
owner does his own financing, prudent management practices dictate 
at least some degree of protection of the capital investment.
Taxes
There appears to be little doubt that ad valorem taxes display 
fixed cost characteristics. Tax rates between communities and par­
ishes vary widely. The percentage of market value at which assess­
ments are set vary widely between parishes and communities, as do 
the millage rates on assessed valuation. During 1958 ratios ranged 
from 31.5 to<7.1 percent of current market value, and millage rates 
varied from 76.3 to 20.8 mills per dollar of assessed value.^
^Public Affairs Research Council of Louisiana, Inc., The Prop­
erty Tax System of Louisiana. Volume _I, General Findings (Baton Rouge, 
Louisiana, October, 1960), p. 173.
33
Management and Office Salaries
Both management and office salaries represent items of
i
costs which display some of the characteristics of both fixed and 
variable costs. Neither a manager or a bookkeeper are necessary if 
the firm does not operate, but once the decision is made to operate, 
their salaries become a fixed operating cost over a wide latitude 
of volumes. Since most cost analyses of firms are based on the as­
sumption that the firm is operating, these costs are usually con­
sidered to be fixed.
These items of fixed costs play an important roll in determin­
ing the survival of cotton gins over time. Heavy fixed costs can be 
recovered only if the gin is able to obtain sufficient volume to 
spread these costs over a large number of bales. The larger the num­
ber of bales, the lower fixed costs will be per bale and the more 
likely ginning revenues will cover them.
Variable Costs
Those costs which vary directly with volume are known as vari­
able costs. Some of those ginning costs which exhibit this direct 
relationship are: labor, bagging and ties, electric power, drier
fuel, yard insurance, and other operating expenses. Ordinarily, 
variable costs constitute the largest proportion of per bale ginning 
costs.
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Labor
Labor expenses per bale usually decline with Increased volume 
as labor Is utilized more efficiently. The decline is more pro­
nounced with volume increases in the lower, as compared to the higher, 
volume ranges. As the gin approaches capacity, the labor costs per 
bale can be expected to level out and be practically constant.
The introduction of high speed gin stands and other high ca­
pacity equipment in cotton gins has brought about significant reduc­
tions in labor costs per bale. In many cases ginners have doubled 
volume with the addition of only one man to the gin crew."* Labor 
costs in Louisiana of- one dollar per bale, unheard of five years ago, 
are now occurring with regular frequency in new, high capacity gins.
Bagging and Ties
The cost of bagging and ties per bale or pattern tends to be 
the same Irrespective of the number of patterns used. Since bagging 
and ties are for all practical purposes a constant cost per pattern, 
and since most other per unit ginning costs tend to decrease with 
volume, the cost of bagging and ties becomes an increasing percentage 
of per bale costs as volume is increased.
Gin operators have little or no control over the cost of bag­
ging and ties. Wide differences exist in the quality and weight of 
bagging used by cotton gins. Most ginners obtain their bagging and
^Lon Mann, "Volume is Key to Decision on Investment to Boost. 
Gin Capacity for Fast Harvest," The Cotton Trade Journal. XLIII (Jan­
uary 11, 1963), 8.
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ties through the oil mill where they sell cottonseed. No evidence 
of volume discounts on bagging and ties was found among the ginners 
contacted in this study. Ginners have no alternative other than to 
pass the cost of bagging and ties on to their customers. Most gins 
make a specific charge for bagging and ties, while a few will in­
clude them in a flat ginning charge per 500 pound bale of lint.
Electric Power
The number of all electric cotton gins in Louisiana is quite 
small and limited almost entirely to relatively new gins, less than 
five years old. The majority of gins in Louisiana are powered by 
internal combustion engines using liquid petroleum gas or natural 
gas. Previous gin studies indicate that electric power usually 
costs more per bale than other sources of gin power. Despite this, 
the trend appears to be in the direction of all electric gins with 
each piece of equipment individually powered.
Higher power costs per bale in electric gins do not tell the 
entire story. Ginners with all electric plants contend that the 
added convenience, reduced maintenance, increased repair flexibil­
ity, and reduced labor requirements tend to offset, at least in part, 
the difference in costs. The elimination of line shafts, long belts, 
and complicated drive assembles were considered as significant econ­
omies by these ginners. Other ginners argue that the elimination of 
belt adjustments brought on by temperature changes materially reduces 
labor costs.
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Except at very low volumes, where minimum charges are en­
countered, volume ginned is not a major factor in electric power 
costs. Once the lowest kilowatt rate is reached, the costs per 
bale will tend to be constant.
The degree to which electric power costs per bale are low­
ered with volume depends in large measure on the rate structure under 
which the gin buys electric power. If the rate structure is based 
on a yearly volume of bales ginned, currently the case in much of 
Louisiana's cotton production area, most high speed gins reach the 
lowest kilowatt rate relatively soon in the season. From this point 
on, power costs become almost constant. If, however, the rate struc­
ture is on the basis of kilowatts consumed per month, considerable 
economies are encountered in those months when volume is very high.
Drier Fuel
In 1962 the U.S.D.A. reported that 96 percent of all gins in
g
the United States now have seed cotton driers. In Louisiana all of 
the newer gins are equipped with some type of drying equipment. Ordi­
narily the fuel used in Louisiana is natural gas with some gins util­
izing the more costly liquid petroleum gas when natural gas is not 
available at the gin site.
Natural gas costs for drying seed cotton tend to exhibit the 
same relation to volume ginned as electric power costs. Once the 
amount consumed has reached the least cost rate, cost per bale tends
^U.S.D.A., Agricultural Marketing Service (A.M.S.), Cotton 
Divisipn, Cotton Gin Equipment (Memphis, Tennessee, 1962), p. 1.
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to be constant. Some variation in per bale drying costs will occur 
between individual lots of seed cotton depending upon the moisture 
content, and between wet and dry seasons.
Since there is an abundance of natural gas in Louisiana, and 
since it is available at most gins, it was assumed that gins in this 
study utilized natural gas for drying seed cotton.
Repairs and Maintenance
Repair and maintenance costs are defined as those costs asso­
ciated with replacing worn and broken parts, routine oiling and 
greasing, and keeping the machinery in good working order. Costs 
associated with altering, improving or increasing the capacity of 
the gin are not included. Repairs and maintenance, as defined, are . 
a function of volume of cotton ginned, the age of the machinery, the 
size of the plant, and the amount of foreign material in the seed 
cotton.
Annual repair and maintenance expenses for older gins are 
probably higher than repair expenses for new plants. The gins in 
this study are assumed to be new gins, consequently, the repair and 
maintenance expenses will be less than would be expected for older 
gins. This, however, will be offset by higher depreciation costs 
associated with the newer, more costly gin plants.
The assumption is made that the gin is equipped to handle 
spindle picked cotton and conforms to the recommendations of the 
U.S.D.A., Stoneville Ginning Laboratory for delta conditions.
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Insurance and Taxes
The insurance and taxes referred to in this section are dis­
tinct from those discussed earlier under fixed costs. Gin fire and 
comprehensive insurance and ad valorem taxes are fixed and decline 
rapidly on a per bale basis with increasing volume. Thus, the per 
bale costs at a volume of 3,000 bales is half as much as a volume 
of 1,500 bales.
Certain other insurance costs and taxes are, however, related 
to volume in a direct fashion. Insurance which protects against 
losses on inventories of products owned by the gin or by customers, 
i.e., seed cotton, baled cotton, and cottonseed, fall into this cate­
gory and is often referred to as "yard insurance" or "cotton products 
insurance."
Not all ginners purchase this type of insurance, preferring 
to assume the risks themselves. In all probability this trend is 
the result of greatly reduced losses due to fires. The installation 
of CO2 fire extinguishing systems in nearly all new gins, the use of 
all metal machinery, the increase in machine picked cotton, and the 
use of steel and concrete buildings probably accounts for this re­
duced fire loss.
Compensation insurance is considered a form of tax which varies 
with the payroll of the gin and consequently the volume ginned. This 
tax, which is really a function of volume, would most likely be rela­
tively constant over most ranges of volume. Some decline might be 
expected if labor is assumed to be more efficient at larger volumes.
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Superior management might also contribute to a reduction in yard 
insurance if bale and cottonseed inventories were kept at a mini­
mum by moving them on to the warehouse and oil mill. The location 
of a gin adjacent to a warehouse would reduce gin insurance costs 
but would increase insurance costs in the warehouse. A net savings 
would probably result from lower transportation costs and lower in­
surance rates in the warehouse.
Other Gin Expenses
Other gin expenses include items such as gin supplies, travel 
expenses, office supplies, telephone expenses, legal and audit fees 
and miscellaneous expenses.
Gin supplies. - Gin supplies include small tools, oil and 
grease, belts, belt dressing and numerous other small items neces­
sary to the operation of a gin. These costs, while not particularly 
significant, vary to some extent with the volume of cotton ginned.
Travel expenses. - Travel expenses represent the cost of oper­
ating the ginner-manager's car or truck and other travel necessary in 
the conduct of the gin business. The variation in this cost item 
between gins is probably quite large since what constitutes gin busi­
ness and what does not is subject to personal interpretation. For 
example, there would be no question concerning travel expenses in­
curred in rounding up the gin trailers at the end of the season. 
Moreover, attending the annual ginners convention or ginners school 
might be considered a legitimate gin expense, but combining the trip
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with a vacation for the gin owner and his family might be question­
able, at least in part.
Office supplies. - Office supplies are difficult to estimate 
since gin plants are usually part of a larger business and the of­
fices are combined. These expenses include pencils, stationery, 
ink, postage, gin record books, bale tags, maintenance and repair 
of office machines, and various other minor items. These costs also
vary to some degree with the volume ginned.
Telephone expenses. - Telephone expenses will vary depending 
upon the extent of other business conducted from the gin office and
the volume of cotton ginned. Any method used to separate those tele­
phone expenses chargeable to the gin will be highly arbitrary.
Legal and audit fees. - Legal and audit fees reflect, for the 
most part, an annual or monthly expense incurred by the gin to have 
an outside auditor prepare annual reports and summarize their costs 
and receipts in a manner acceptable to the Internal Revenue Service.
Few giqhers report any legal fees as a separate item of cost. 
In those cases where legal services are required in the building of 
a gin, this expense is usually capitalized into the cost of the gin. 
Since ginners ordinarily purchase cottonseed from their customers, 
this payment is applied toward the ginning charges. Usually the seed 
sales are greater than the ginning charges and for this reason gin­
ners seldom have any difficulty in collecting for ginning services. 
Very few legal fees are incurred in the collection of bad debts. In 
those rare cases when the cottonseed payment is not sufficient to
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cover ginning charges ginners report it Is extremely difficult to 
collect from customers. Most ginners simply write it off as a bad 
debt.
I
Miscellaneous expenses. - Minor items of expense are grouped 
under the heading of miscellaneous expenses more because of the
i
small amounts than because of related purposes. These expenses in­
clude advertising and special customer services, deflations to local 
charities, dues of the ginners association and other minor expenses 
not categorized above.
Costs of hauling patrons' cotton from the gin to the warehouse 
or hauling cottonseed to the oil mill are not included as a gin cost 
item. No depreciation, interest on investment or other expenses are 
shown for trucks owned by the gin.
Theoretical Framework
Theory of the Firm
It has been said that the most helpful aspects of microeconomic 
theory are not found in its conclusions, but rather that it provides a 
set of concepts which can be used in the discussion and analysis of
7
practical problems. A part of this theory deals with aspects of pro­
duction centered in the firm. The maximization principle is used to 
explain much of firm behavior.
7
Harvey Leibenstein, Economic Theory and Organizational Analy 
sis (New York: Harper and Brothers, 1960), p. viii.
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First among the many decisions a firm must make is how to pro­
duce a given product and then how much of it to produce. The problem 
of how to produce a given product reduces essentially to the substi­
tution between labor and capital. In cotton gins the demands of con­
sumers of ginning services have narrowed considerably the limits of 
this substitution between labor and capital invested in ginning equip­
ment.
In conventional theory the decision of how much to produce is 
based on the maximization of something, usually profits. The entre­
preneur does not usually care about output except as a means to an 
end, i.e., profits. Since he does not wish to maximize production 
for its own sake, he is not necessarily interested in producing the 
maximum quantity of goods possible. He is interested, however, in 
producing the greatest possible amount for a given amount of resour­
ces or factors of production. By maximizing output from a given 
amount of factors he will also minimize costs per unit of output.
In this manner production and costs are intimately related.
Two functions or relationships must be understood in order to 
fathom the economic behavior of firms. These are the production 
function, and cost curves which are derived from the production func­
tion.
The production function. - Input-output relationships are 
those between the input of one factor of production and the resulting 
physical output of this factor, assuming all other factors are fixed, 
i.e., ceteris paribus. The variable factor may be any input item, but
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all units of the factor must be homogeneous. As additional units 
of the variable factor are added to the fixed factors, output will 
increase, first at an increasing rate, later at a decreasing rate, 
and eventually will stop increasing and begin decreasing. This is 
sometimes referred to as the "Law of Diminishing Returns." A pro­
duction function which reflects this principle is shown in Figure 2.
From zero inputs to the inflection point, output increases 
at an increasing rate; that is, each additional unit of input adds 
more to total production than the last unit of input. The marginal 
physical product curve (MPP), which reflects the change in output 
resulting from each unit of input, is increasing up to this point.
At the inflection point this relationship changes and each unit of 
input adds less to total production than the preceding unit. The MPP 
curve declines from this point on and eventually becomes negative. 
When the production function or total physical product curve (TPP) 
reaches a maximum, each additional unit of input will reduce total 
production and the MPP curve is negative. Average physical product 
(APP) is obtained by dividing TPP by the units of input. When MPP 
is above or greater than APP, the APP will always be increasing and 
when it is below APP, APP will decrease. Where APP is at a maximum, 
MPP will be equal to APP.
This discussion has delineated the three stages of production; 
Stage I, the area of increasing returns; Stage II, the area of di­
minishing returns; and Stage III, the area of negative returns. It 
is also possible to construct the same type of physical product
Output
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Figure 2. - Factor-Product Relationship and Stages of Production -p-
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curves for returns to the fixed factor in the manner illustrated 
by Stigler.®
Production in Stage I is irrational for two reasons: (1) APP
(variable factor) is increasing in this area, consequently, it would 
pay to continue adding units of the variable factor, (2) this is 
Stage III for the fixed factor, thus, MPP:(fixed factor) is negative 
and increasing the ratio of fixed factors to variable factors would 
decrease total production.
i
Production in Stage III is also irrational because (1) MPP 
(variable factor) is negative, and (2) the APP (fixed factor) is in­
creasing.
Production in 'Stage II is rational since the MPP of both fac­
tors is positive and APP of both factors is decreasing. Determina­
tion of where production will occur in Stage II is dependent upon 
the introduction of costs and prices.
Cost relationships.- The rational area of production was de­
fined in the previous section. The optimum output within this area 
is determined by prices and costs. Figure 3 shows the dependent re­
lationship between the physical product curves and the cost curves.
In pure competition the firm would produce X output and sell 
at price P where marginal cost (MC) is equal to marginal revenue (MR). 
Total revenue would be OXEP and profit would be P^GEP. The minimum
Q
George J. Stigler, The Theory of Price (New York: The Mac­
millan Company, 1952), p. 115.
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point on the average total cost curve (AC) corresponds to the maxi­
mum point on the APP curve and the minimum point on the MC curve 
corresponds to the maximum point on the MPP curve. The difference 
between the AC curve and the average variable cost curve (AVC) 
represents the average fixed cost (AFC). Average fixed costs de­
cline as the units of output continue to increase. This results 
when a fixed cost is spread over an increasing output.
Application to Cotton Gins
The theoretical framework for this study of gin costs and 
efficiency involves modification and improvement of the conventional 
theory of production or theory of the firm.
Stages in cotton ginning. - Ordinarily the operations within a 
plant are aggregated into different stages of production. Brems de­
fines a stage as the aggregate of all units of a single durable factor
employed by a plant (with or without nondurable factors cooperating 
9with it). French, Sammet, and Bressler broaden this definition to the 
extent that a stage consists of all productive services - durable and 
nondurable - that cooperate in performing a single operation on a group 
of minor but closely related operations.*®
The stages involved in cotton ginning are best illustrated by a 
simplified plant process flow diagram (see Figure 4). Receipt of seed
^Hans Brems, "A Discontinuous Cost Function," American Economic 
Review, XLII (1952), 577.
*®French, Sammet, and Bressler, 0£. cit., p. 545.
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Figure 4. - Flow Diagram for a Typical Cotton Gin in Louisiana, 1962.
Source: Adapted from: W. Glenn Tussey and Richard A. King, Costs of
Ginning Cotton in North Carolina. North Carolina State College, 
Department of Agricultural Economics, A.E. Information Series 
No. 72, November, 1959, p. 13.
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cotton is the first stage in the ginning operation. The over-all 
study involves two earlier stages outside the ginning operation; 
loading seed cotton and hauling to the gin. However, within the 
technical framework of the flow diagram in Figure 4, hauling would 
not be considered a separate stage but a flow or movement between 
the loading and receiving stages. Movement of the commodity be­
tween stages in any processing plant involves some form of trans­
portation. This movement may be accomplished by conveyors, belts, 
fork-lift trucks or any number of methods. In a cotton gin seed 
cotton and lint cotton are moved through the various stages by large 
quantities of air, some of which is heated to accomplish the drying 
stages. During Stage 9 a by-product, cottonseed, is removed and 
flows in another direction. In some cases cottonseed is moved 
short distances by augers, but for the most part it, too, is moved 
by air. In Stage 12 another input item, bagging and ties, is fed 
into the flow.
In many processing plants temporary storage occurs between 
the various stages in the plant. This is particularly true in those 
stages or entire processes which involve batch-type production. In 
cotton gins, the ginning process is a continuous operation in which 
the commodity continues to move during the entire process. The auto­
matic feed control regulates the inflow of seed cotton into the pro­
cess so that a uniform, continuous cotton bat is in process at all 
times. One exception to this is, of course, when the gin must be 
cleared between the cotton of two different customers. However, to
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accomplish this it is not necessary to clear the entire gin, but 
only enough so that the ginner can distinguish between the customers' 
cotton and turn the press to start a new bale. In this continuous 
type of process there is no storage between stages once the commodity 
has entered the process. Production may be smoothed out by temporary 
storage of seed cotton prior to ginning. In addition, cottonseed and 
lint cotton are usually stored at the gin for short periods following 
ginning.
The rate dimension in cotton gins. - The technical requirements 
of cotton gins severely limit the variation of ginning rates or as 
used herein, the rate dimension. Cotton gins are designed to operate 
at an optimum speed and unless cotton is processed at this rate, fiber 
quality damage results and the customer is penalized. While this rel­
atively fixed rate of flow is overcome in many processing plants by 
organizing plants in multiple units, this approach in cotton gins, i.e., 
double battery gins, has been used only to a limited extent in Louisiana,
probably with good reason.^ Thompson reports significant diseconomies
12associated with double battery gins in Texas. With variations in the
^-Currently only one double battery gin is operating in Louisiana. 
A double battery gin in Louisiana is defined as one having two sets of 
stands and other equipment in the same building feeding two presses. In 
Texas a double battery gin is defined as two separate gin plants, each 
with a press and usually in two buildings on the same yard.
^ R u s s e l l  6 . Thompson, "An Economic Analysis of the Revenues Re­
ceived and the Costs Incurred by Gin Plants in the Plains and Gulf Coast 
Areas of Texas," unpublished manuscript, Department of Agricultural Eco­
nomics and Sociology, Texas Agricultural Experiment Station, p. 42.
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rate dimension relatively limited, the gin output can be varied to 
any appreciable degree only by extending the hours of plant opera­
tion within any demand period.
The constant rate dimension which is characteristic of cotton 
gins removes them, at least theoretically, from among those firms 
with the conventional U-shaped average cost curves of economic 
theory. When, by necessity, the rate of plant output is held con­
stant and total output varied by varying the number of hours operated 
per day or week, the uniform level of intensification in the rate 
sense can be expected to produce relatively constant marginal costs.
The linear total cost functions obtained by Paulson in Texas prob-
13ably resulted from just such variation in the time dimension.
Such being the case with cotton gins, there is reason to believe that
average variable costs do not change appreciably as output changes,
and consequently marginal costs and average variable costs are for
14
all practical purposes synonymous. Variations in total volume and 
total cost will result almost entirely from variations in hours of 
operation per season. Because variable cost and volume are both lin­
ear functions of hours, they are also linear functions of each other.^ 
Given that the average variable cost curve and the marginal 
cost curve are practically synonymous for cotton gins, the shape of
l^Paulson, oj>. cit., pp. 13-17.
^Kenneth E. Boulding, Economic Analysis (New York: Harper and
Bros., 1948), p. 535.
■^French, Sammet, and Bressler, o£. cit., p. 549.
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the average total cost curve will be influenced primarily by average 
fixed costs. Figure 5, taken from a study in the Yazoo-Mississippi 
River deltas in 1946-47, illustrates the near linearity of the aver­
age variable cost curve (operating cost) encountered in cotton gins.
Long-run average costs. - The familiar "envelope" long-run 
average cost curve is usually used to demonstrate the relation be­
tween scale and cost. This is represented as points or plants which 
give least cost over any output interval or output point. As the 
number of firms increase, the cost-scale relation approaches a smooth 
curve. In conventional economic theory the declining portion of the 
long-run average cost curve is made up of points or segments which 
lie to the left of the least average cost rate of output for each 
plant (See Figure 6).
However, for certain types of plants, where the opportunity
to vary the rate dimension in the production process is limited, as
in cotton gins, French and Gillette point out that the conventional
long-run average cost curve illustrated in Figure 6 is not apropos.
For this type of plant the average total cost curves for individual
plants decline until a capacity output is reached and then become:
17discontinuous. In this case, higher initial fixed cost, decreasing 
average fixed cost, and little change in average variable cost tend to
*®French and Gillette, o£. cit., pp. 8-9.
^ N o w h e r e  in the review of previous cotton gin cost studies 
(Chapter I) was there any indication that the average total cost 
curve of gin firms increased within the volume range ordinarily as­
sociated with cotton gins.
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Figure 5. - The Relationship of Total Cost, Fixed Cost, and Operating Cost per Bale and 
Volume of Ginning per Gin Stand, Yazoo-Mississippi Delta, Season 1946-47.
Source: J. E. Ross, Jr., Robert A. Montgomery, and W. H. Fortenberry, "Costs and
Quality of Cotton Ginning in Relation to Methods of Harvesting and Type of 
Ginning Equipment, Yazoo-Mississippi Delta, Seasons 1946-47 and 1947-48," 
U.S.D.A., P.M.A. (Washington, D. C., April, 1949), p. 45, (processed).
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be associated with increased scale. As a result, the "envelope" 
curve will pass through those points represented by least average 
cost and capacity of output in each plant (See Figure 7).
Depending upon the type of production process involved, plant 
capacity, as illustrated in Figure 7, is the total quantity of pro­
duct produced in a given time interval by a plant operating at its 
most efficient rate of output. This may be a continuous or a dis­
continuous process. Scale becomes synonymous with size of plant 
as measured by output if the process is continuous. If the process 
is discontinuous, as in a processing plant operating only during 
the harvesting season, a given output can be attained by numerous 
combinations of rates of output and hours of operation. Generally, 
however, the range of alternatives are narrowly limited by harvest­
ing periods, market requirements, institutional factors and such. 
Because costs associated with producing a given volume of output will 
vary, cost comparisons between plants of different capacities will be 
useful only if identical conditions are imposed on all plants.
Cost per 
unit
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Figure 6. - Theoretical Relationship Between Short-Run Aver­
age Cost Curves of the Firm and the Long-Run 
Average Cost Curve.
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Figure 7. - Theoretical Relationship Between Short-Run Aver­
age Cost Curves and the Long-Run Average Cost 
Curve for Cotton Gins.
CHAPTER III
ASSEMBLY COSTS OF SEED COTTON
Most early studies of cotton ginning costs considered only 
those costs within the gin itself. Almost without exception the 
conclusion drawn by such studies was that the key to more effi­
cient ginning and lower costs was added volume. The relatively 
high fixed costs per unit of output coupled with the constant 
speed characteristic of cotton gins accounts in large measure for 
this conclusion. This adds weight to the earlier argument that the 
marginal costs of ginning closely approach linearity.
Previous studies appear to be correct in the conclusion that 
volume is the key to increased efficiency and lower ginning costs, 
however, they go no further than the recommendation that gins should 
increase their volume. The added costs of assembling this volume 
have been vaguely alluded to in only one or two studies.
Additional cotton can be obtained at the gin by increasing 
the intensity of production in the existing supply area, extending 
the supply area, or a combination of.both. In either event, added 
costs are incurred to obtain the additional volume. More intense 
production within the existing supply area will bid up the price of 
certain input factors, while extending the supply area will increase 
per unit costs of assembly.
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Because of Che acreage controls now imposed on cotton pro­
duction, the alternative of more intense production in the existing 
supply area is of limited use. It is possible, of course, with the 
adoption of presently known technology to increase production in a 
given plot or allotment by a substantial amount, but innovations 
and new techniques are adopted by producers in a rather well defined 
pattern.* For this reason, it does not appear reasonable to assume 
there will be an appreciable acceleration in the adoption of new 
cotton production technology and consequently the alternative of 
more intense production in the supply area is of limited usefulness.
In light of the limitations placed on production by the acre­
age control program and the current surplus position of cotton, the 
alternative of extending the supply area appears to be the most 
fruitful approach to increased volumes at cotton gins.
Any manageable approach to the determination of seed cotton 
assembly costs must of necessity involve a number of simplifying as­
sumptions. The.principal assumption made in this analysis is that 
all facilities necessary to move seed cotton to gins already exist 
and are sufficient to handle the applicable volumes of cotton.
Within some, as yet undefined, distance from the gin this assumption 
is apropos to actual conditions, however, at some point, when time 
consumed in hauling from more distant points makes it necessary to 
invest in additional hauling equipment, this assumption becomes less 
realistic.
^Everett H. Rogers, "Categorizing the Adopters of Agricultural 
Practices." Rural Sociology. XXIII (1958), 345-354.
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Within the framework of the existing gin complex this assump­
tion would break down quicker than in a situation where some type 
of seed cotton storage was available at cotton gins. Storage facil­
ities would permit farmers to unload their trailers upon arrival at 
the gin and return almost immediately to the field, thereby obtain­
ing a more efficient utilization of trailers and trucks. The limit­
ing factor under existing conditions is the time which is utilized 
by the trailer sitting loaded on the gin yard waiting to be emptied. 
When compared with waiting periods at the gin of 12, 24, and even 
36 hours, the actual road time for trailers is relatively insigni­
ficant even from the most distant points of production. For example, 
glnners in Louisiana indicate that relatively little cotton is 
hauled more than ten miles to be ginned. At twenty-five miles per 
hour this is approximately 48 minutes road time one-way.
Method of Assembly
O
In Louisiana cotton is brought to the gin in almost any con­
ceivable type of vehicle, from a mule and wagon hauling one bale to 
enormous four-wheel trailers hauling 15-16 bales. However, the most 
common method of assembling seed cotton at the gin is a four-wheel 
trailer pulled behind an empty pick-up truck. Five-bale trailers are 
quite common and are the usual size supplied to farmers by cotton gins. 
Use of an empty pick-up truck for motive power allows the farmers to 
leave the loaded trailers at the gin and immediately return to the 
field with an empty trailer, if available.
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Ordinarily one pick-up truck will serve as the motive power 
for a number of cotton trailers. The exact ratio of pick-up trucks 
to trailers would depend upon a host of factors, including such 
things as number of trailers owned, number of pickers operated, 
distance from the gin and size of the trailers. The ratio of 
trucks to trailers is given consideration in the cost estimates 
by spreading fixed costs over considerably more miles of travel for 
the truck than for the trailers during harvesting season. A pick-up 
truck is used for numerous jobs associated with harvesting other 
than pulling seed cotton trailers. Actual road time pulling trail­
ers to and from the gin appears to be quite small relative to the 
amount of time spent at the field end of the trip performing service 
tasks. Ordinarily the truck is tied up at the gin end of the trip 
only long enough for the driver to unhook, locate an empty trailer 
and hook on to it.
Estimates of cost associated with the use of pick-up trucks 
and cotton trailers used to haul cotton from the field to the gin 
were obtained from several sources. Data on truck prices, average 
years of use, and average trade-in values were obtained from several 
truck dealers. Cotton trailer prices and estimates of useful life 
were obtained from a small, judgment sample of cotton producers and 
custom cotton harvesters. The sample was drawn from lists of pro­
ducers and custom harvesters supplied by the county agents in two 
major cotton producing parishes. Each respondent was interviewed 
and cost and related data obtained on his operation relative to 
moving seed cotton from the field to the gin.
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Truck Costs
The harvesting and hauling of seed cotton is a seasonal 
operation, with producers using their pick-up trucks for other 
enterprises throughout the remainder of the year. Fixed costs as­
sociated with the truck must be allocated to these various enter­
prises. The general concensus among those producers interviewed 
was that about one-third of the truck costs should be allocated 
to seed cotton harvesting and hauling.
Fixed Costs
Prices of pick-up trucks ranged from $2,800 to $1,600. In 
addition, there was a wide divergence of opinion as to the size of 
pick-up most suited to cotton hauling. Some producers found %-ton 
trucks adequate, while others thought that 3/4-ton trucks were best.
In those operations where the truck was used to pull loaded trailers 
out of the field, 3/4-ton trucks were found most satisfactory. Other 
producers kept a tractor in the fields to pull trailers out to the 
road. In this case, %-ton trucks were considered adequate. The aver­
age replacement cost of all estimates was $2,200. This figure was 
used in computing interest and depreciation costs.
In estimating a per mile cost of hauling seed cotton with a 
pick-up truck it was necessary to make an assumption concerning the 
number of miles the truck was operated each year. Any estimate will 
be somewhat arbitrary, but based on the limited information available, 
it was assumed that the truck was driven 12,000 miles each year. Per
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mile fixed costs were determined by dividing the total fixed costs 
by the total miles driven each year.
Fixed costs associated with the use of a pick-up truck in­
clude depreciation, interest on investment, insurance, taxes and 
inspection fees (See Table 5).
Variable Costs
The variable costs or operating costs per mile include such 
cost items as fuel, oil and filters, lubrication, tires and repairs 
and maintenance (See Table 6).
Fuel and lubricants. - With the exception of two producers 
who used propane in their trucks, all producers interviewed used 
gasoline as a fuel source. Estimates of fuel consumption average 
about 10 miles per gallon. While it could be argued that the cost 
associated with the return or empty half of the trip are not the 
same as the loaded half, the simplifying assumption that they are 
equal was made. This in part tends to offset the additional costs
W
Incurred by a producer who cannot find an empty trailer to take back 
to the field when he delivers a loaded trailer to the gin, and sub­
sequently must make another trip to the gin after an empty trailer. 
Gasoline costs were figured at 30$ per gallon.
Nearly all truck owners interviewed indicated that they changed 
the oil and filter in their trucks every 1,000 miles. Some indicated 
they bought oil in bulk and changed it themselves, and others said - 
they had it changed at a service station. Prices of oil ranged from
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Table 5. Estimated Annual Fixed Costs of Operating 
Pick-up Trucks, Louisiana, 1961-62.
1/2 - 3/4 Ton
Item
Average Annual 
Fixed Cost
(dollars)
Depreciation:
Straight line, 5 years, with $500 Trade-in 
allowancea 340.00
Insurance
(a) Public liability ($10,000-$20,000)
(b) Property damage ($5,000)
(c) Comprehensive (Fire, theft, and windstorm)
(d) Collision ($100 deductible)
28.60
13.00
19.40
87.40
Q
Interest on investment: 66.00
State license tags: 3.00
Annual state vehicle inspection: 2.00
Total annual fixed costs 559.40
Per mile fixed costs** 0.047
- C”S - 2200 " 500 Where: 
N 5
D ■ Annual depreciation 
C * Replacement cost 
S « Trade-in allowance 
N ■ Number of years used
^Obtained from Louisiana State Insurance Commission 
Baton Rouge, Louisiana.
, Rating Bureau,
CI » (r) Where:
I ■ Average interest cost
C = Replacement cost ■ $2200
r ■ Current average rate of interest » 6%
^Truck operated 12,000 miles per year.
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Table 6. Eastimated Variable Costs of Operating 1/2 - 3/4 Ton 
Pick-up Trucks, Louisiana, 1961-62.
Item
Average Cost 
Per Mile
Gasoline (10 M.P.G. @ 300 per gallon) 0.030
Oil (6 qts. per 1,000 miles @ 400 per qt.) 0.002
Filter (1 per 1,000 miles @ $2.00) 0.002
Lubrication (Every 1,000 miles @ $1.50 ea.) 0.001
Tires ($125.00 per set of 4, 18,000 miles per set) 0.007
Repairs and Maintenance ($64.89 per year, 12,000
miles per year) 0.005
Total variable cost per mile 0.047
330 a quart in the bulk to 600 a quart at service stations. An aver­
age of 400 per quart was used to compute oil costs.
Truck owners also said they lubricated their trucks every
1,000 miles. The cost of a lubrication job was figured at $1.30.
Tire costs. - Truck owners reported considerable variation in 
tire costs. Those producers who had limited farming operations re­
ported lower annual tire costs than truck owners engaged in large 
farming operations or in custom harvesting work. While annual tire 
costs did vary considerably between truck operators, the variation 
was somewhat less when figured on a per mile basis. Based on the 
limited information available, 18,000 miles was selected as a reas­
onable estimate of the mileage obtained from a set of pick-up truck
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tires. Other studies of assembly costs involving larger trucks
2
indicate that tires are recapped at least once. None of the pro­
ducers interviewed indicated they used recapped tires on their 
trucks.
Repair and maintenance costs. - Repairs and maintenance 
varied considerably with the age of the truck and the type of enter­
prises engaged in by the truck owner. One producer, in addition to 
his cotton enterprise, owned and operated a land clearing enterprise. 
Quite naturally his annual truck maintenance and repair costs were 
higher than others. On the average, maintenance and repairs amounted 
to $64.89 per year on each truck. In order to compute a per mile 
estimate for maintenance and repairs it was assumed that each truck 
averaged about 12,000 miles each year.
Labor costs. - Producers generally agreed that road speeds in 
excess of 25 miles per hour with a loaded cotton trailer were not 
practical. Beyond this speed cotton begins to blow off the load if 
not covered. None of the producers interviewed said they covered 
cotton trailers while in transit. Therefore, labor costs for road 
time were figured at 25 miles per hour both ways.
Ordinarily the owner drove the truck in hauling cotton to the
gin. Most producers, however, felt that suitable labor could be ob­
tained to perform this function for $1.00 per hour.
^E. L. Baum and D. E. Pauls, A Comparative Analysis of Costs of
Farm Collection of Milk by Can and Tank in Western Washington. Washing­
ton Agricultural Experiment Station, Technical Bulletin No. 10, May, 
.1953, p. 6; Paul L. Kelley, Cost Functions for Bulk Milk Assembly in 
the Wichita Market. Kansas Agricultural Experiment Station, Technical 
Bulletin No. 96, May, 1958, p. 10.
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The time per trip, or the time per five bales hauled, as­
suming a five bale size trailer, is composed of an independent fixed 
part and a variable part which is a function of distance. The fixed 
labor cost per trip is dependent upon the time spent at the field end 
of the trip, and the time spent at the gin. Estimates of the time 
spent at the gin indicated considerable uniformity and average about 
twenty minutes per trip, or just long enough to unhook a loaded 
trailer and find and hook-up an empty one. Within the limits of the 
assumptions made in this study, twenty minutes appears to be a reason­
able estimate of time spent at the gin. However, if other assumptions 
are made, such as the vehicle and driver remaining at the gin until 
unloaded, this estimate would have to.be modified considerably at cer­
tain times of the year.
Reliable estimates of the time spent at the field end of the 
trip were extremely difficult to obtain. The primary reason for this 
was the fact that owners were serving as truck drivers and managers 
at the same time. Consequently, the driver might be called upon to 
perform any number of different tasks in the field, from tramping 
cotton to repairing or greasing the cotton picker. In light of the 
limited information available a somewhat arbitrary estimate of two 
hours was used. Estimates of both fixed and variable labor costs 
associated with the assembly of cotton are shown in Table 7.
Trailer Costs
Investment and operating cost estimates were obtained on four- 
wheel, steel cotton trailers with a capacity of approximately five
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Table 7. Estimated Fixed and Variable Labor Costs for Hauling 
Seed Cotton by Pick-up Truck and Four-Wheel Trailer, 
Louisiana, 1961-62.
Item Cost
(dollars)
Variable Labor Costs:
Time on road (25 M.P.H. @ $1.00 per hour) 0.04 per mile
Fixed Labor Costs:
Time in field (2 hours @ $1.00 per hour) 2.00 per trip
Time at gin (20 minutes @ $1.00 per hour) 0.33 per trip
Total fixed labor costs per trip 2.33
bales of seed cotton picked with a spindle picker. While those pro­
ducers interviewed used various size four-wheel trailers, all of them 
had one or more five bale trailers and most indicated they planned to 
buy this size in the future.
Fixed Costs
Fixed costs for cotton trailers include only two items, depre­
ciation and interest on investment. No costs were included for in­
surance, license tags or state vehicle inspection. None of the 
producers interviewed carried any type of insurance on cotton trail­
ers. Most explained, however, that liability and property damage 
coverage on their truck also included the trailer while being towed 
by the truck. No license tags or inspection fees are required on 
farm trailers in Louisiana.
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Depreciation. - Estimates of the usable life of a steel 
cotton trailer ranged from 10 to 15 years. Most producers indi­
cated that the life of a steel trailer would be considerably less 
if it was not painted regularly or kept under cover. None of the 
producers interviewed indicated they kept trailers under cover. By 
using an estimate of 12 years useful life in computing depreciation 
costs and not including a cost for shelter, it was necessary to in­
clude the cost of painting the trailer every three years. Essen­
tially, the cost of preserving the trailer from weather damage is
included as a variable rather than a fixed cost.
Very few cotton producers indicated that they used their cot­
ton trailers in other farming enterprises. One said he used the 
running gear to haul liquid fertilizer tanks during planting season 
and another said he used his cotton trailer on occasion to haul hay, 
Most were of the opinion that all depreciation and interest should be 
charged to the cotton harvesting operation.
The entire trailer depreciation cost was charged to cotton 
harvesting. Depreciation costs on trailers were computed in the 
same manner as for pick-up trucks except that the useful life was
extended to 12 years and no salvage value was assigned.
Interest on investment. - The average annual interest on in­
vestment costs for trailers was computed the same as for trucks, the 
replacement value was divided by two and multiplied by the current 
rate of interest.
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Variable Costs
Although a distinction has been made between fixed and 
variable costs associated with the use of cotton trailers, the dis­
tinction is not clear. It could be argued that all costs are fixed 
in nature. Tires, for example, deteriorate whether the trailer is 
used or not. Since the actual number of miles used per season is 
very low, the only added hazard incurred by using the trailers is 
from punctures and blow-outs.
Time spent on the road is a very small portion of the useful 
life of a cotton trailer. Most of the time they sit empty in the
field, or at the gin, either loaded or unloaded. Distances between
3
the field and the gin are seldom over ten miles. In determining 
costs per mile it was assumed that trailers travelled 250 miles per 
season. Fixed and variable trailer costs are shown in Table 8.
Assembly Cost Relationships
The previous section was devoted to examining the nature of 
costs necessary to the assembly of seed cotton at the gin. Certain 
assumptions were made to facilitate the computation of per mile costs 
of assembly. Fixed labor costs per bale were 46.6$ per bale, while 
Variable costs per bale mile were 24.20*
The density of cotton over a specified area of production may 
vary widely as the distance from the gin increases. However, in 
order to make the problem more manageable it will be assumed that 
production density is constant over the area at some average level.
o
Weaver and Fetrow, oj>. cit., p. 83.
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Table 8. Estimated Annual Fixed and Variable Costs of Operating a 
Five-Bale Steel Cotton Trailer, Louisiana, 1961-62.
Item Cost
(dollars)
Fixed Costs:
Depreciation (Straight line, 12 years 
with no salvage value)® 57.17 per year
Interest on Investment^ 20.58 per year
Per mile fixed costsc 0.311
Variable Costs:
Tires (one tire per year @ $27.00) 0.108 per mile
Repairs, paint, and grease ($13.00 per year) 0.052 per mile
Total variable costs per mile 0.160
a .C " D, Where: C = Replacement cost
H N •» Number of years used
D » Annual depreciation
b CI ■ *2 (r) , Where: I » Average annual interest cost
C ** Replacement cost
r « current average rate of interest = 6% 
cAssume 250 miles per trailer per year.
As French points out, this is the only practical approach to problems 
of estimating assembly cost functions.^
The supply of cotton within a circular area surrounding a cotton 
gin is given by the expression:
^Ben C. French, "Some Considerations in Estimating Assembly 
Cost Functions for Agricultural Processing Operations," Journal of 
Farm Economics. XLII (1960), 769.
(1) V *» DA “ D Jt R2 , Where:
V = Total volume of cotton available.
D = Density of production per square mile in bales 
A ■» Area in square miles 
R ■ Radius or distance from gin in miles
Using four levels of production density per square mile, 
Table.9 shows the amount of cotton available to a gin for a wide 
range of field-to-plant travel distances. For small volumes, the 
difference in travel distance for relatively low production density 
and high production density is quite small. However, for large vol­
umes the difference in travel distance is quite large.
For any defined interval of travel distance the average assembly 
cost per bale is a weighted average of the costs for the various dis­
tances hauled. This expression is:
From equation (1) the supply of cotton within any given dis­
tance range will be:"*
(2) Vi - Vj - Vk - D jt R2j - D x R2k - Drt (R2 . - R2k) j > k
Where: Vi is the volume within any distance range
Vj is the volume from zero to distance Rj (upper
limit)
Vk is the volume from zero to distance R^ (lower
limit)
Where: Cui is the average cost of
hauling from the i'th dis­
tance and
Vi is the bales transported 
from that distance.
^French and Gillette, o£. cit. , p. 37.
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Table 9. Field-to-Gin Travel Distances and Average Cost per Bale 
for Specified Volumes of Cotton, Four Levels of Produc­
tion Density, Louisiana, 1961-62.
Volume
Production Density per Square Mile
50 Bales 100 Bales 200 Bales 300 Bales
Dis­
tance
Av.
Cost
Dis­
tance.
Av.
Cost
Dis­
tance
Av.
Cost
Dis­
tance
Av.
Cost
Bales Mi. Dol. Mi. Dol. Mi. Dol. Mi. Dol.
1,000 2.52 .77 1.78 .68 1.26 .62 1.03 .59
2,000 3.56 1.20 2.52 .99 1.78 .83 1.45 .77
3;ooo 4.37 1.42 3.09 1.14 2.18 .94 1.78 .86
4,000 5.04 1.60 3.56 1.27 2.52 1.04 2.06 .93
5,000 5.64 1.76 3.98 1.38 2.82 1.11 2.30 .99
6,000 6.18 .1.90 4.37 1.48 3.09 1.18 2.52 1.05
7,000 6.67 2.02 4.72 1.56 3.33 1.24 2.78 1.10
8,000 7.13 2.14 5.04 1.65 3.56 1.30 2.91 1.15
9,000 7.56 2.24 5.35 1.72 3.78 1.35 3.09 1.19
10,000 7.97 2.34 5.64 1.80 3.98 1.40 3.25 1.23
11,000 8.36 2.44 5.91 1.86 4.18 1.45 3.41 1.27
12,000 8.74 2.54 6.18 1.93 4.37 1.50 3.56 1.31
13,000 9.09 2.62 6.43 1.99 4.54 1.54 3.71 1.35
14,000 9.44 2.71 6.67 2.05 4.72 1.59 3.85 1.38
15,000 9.77 2.79 6.91 2.11 4.88 1.63 3.98 1.42
16,000 10.09 2.87 7.13 2.16 5.04 1.67 4.12 1.45
17,000 10.40 2.94 7.35 2.22 5.20 1.70 4.24 1.48
18,000 10.70 3.02 7.56 2.27 5.35 1.74 4.37 1.51
19,000 11.00 3.09 7.77 2.32 5.49 1.78 4.48 1.54
20,000 11.28 3.16 7.97 2.37 5.64 1.81 4.60 1.56
21,000 11.56 3.23 8.17 2.42 5.78 1.85 4.72 1.59
22,000 11.83 3.30 8.36 2.46 5.91 1.88 4.83 1.62
23,000 12.09 3.36 8.55 2.51 6.05 1.91 4.93 1.65
24,000 12.36 3.42 8.74 2.56 6.18 1.95 5.04 1.67
25,000 12.61 3.49 8.92 2.60 6.30 1.98 5.15 1.70
26,000 12.86 3.55 9.09 2.64 6.43 2.00 5.25 1.72
27,000 13.11 3.61 9.27 2.69 6.55 2.04 5.35 1.73
28,000 13.34 3.66 9.44 2.73 6.67 2.07 5.45 1.77
29,000 13.58 3.72 9.60 2.77 6.79 2.10 5.54 1.80
30,000 13.82 3.78 9.77 2.81 6.90 2.12 5.64 1.82
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By substituting from equation (2), equation (3) becomes:
The relation between volume of cotton and the average per 
bale cost of assembly for four levels of density is shown in Table 9
and Figure 8. Density has only a small influence on assembly costs
\
at low volumes. At a relatively low volume of 1,000 bales, assembly 
costs per bale vary from 77<s to 59$. At a relatively large volume of
30,000 bales these costs range from $1.82 to $3.78 per bale.
The development of average assembly cost estimates for cotton 
is but one facet in developing optimum or least cost combinations of 
ginning and assembling seed cotton. The analysis now proceeds to the 
development of estimates of per bale ginning costs for various gin 
sizes and annual volumes. Following this, the task is one of simply 
adding the two cost functions together. This will be done in the 
following chapter.
\
Dollars per 
Bale
3.50
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Figure 8. - Relation of Average Assembly Cost to Volume of Cotton Supplied to Gin for Four 
Levels of Production Density, Louisiana, 1961-62.
CHAPTER IV
COTTON GIN COST MODELS
Cost estimates for alternative size cotton gins can be ob­
tained by sampling existing plants or by synthesizing them on paper 
much as a contractor does when bidding on the construction of a new 
building. The advantages and disadvantages of these two methods were 
discussed earlier. In this study the two methods were blended some­
what by limiting the sample to new gin plants which generally fit the 
criteria established for synthesizing gin plants.
To assure useful and meaningful cost comparisons between dif­
ferent size cotton gins, the number of alternative methods of ginning 
a given volume of cotton throughout the harvesting season must be 
limited. To achieve this comparability the restrictions imposed^upon 
the physical plant and operating conditions must be relatively concise 
and detailed.
Model Restrictions
Model restrictions necessary to isolate the effects of changes 
in scale take the form of assumptions concerning the operation of the 
gin plants and those external factors which influence efficiency 
within the plant. Insofar as possible these assumptions conform to
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Louisiana conditions. However, those changes necessary to make the 
models applicable to the entire Mississippi delta are presumed to be 
minor. Variations in these restrictions, if applied across the board, 
would lead to some variation in the level of costs. However, the 
general relationship of cost to scale would still remain relatively 
unchanged.
Length of Ginning Season
The uneven annual arrival of cotton at gins constitutes one of 
the most difficult and costly aspects of cotton ginning. On an aver­
age 50 to 70 percent of the annual cotton crop in Louisiana arrives 
at cotton gins within a six week period from the first of September 
to the middle of October (See Figure 9).
In Louisiana the first ginning of any consequence usually starts
between the first and the fifteenth of August. Only once, in 1948, 
during the period 1940-50 were ginnings in excess of twenty bales re­
ported prior to the first of August.
For purposes of defining a ginning season, the bulk of^  the 
Louisiana cotton crop is harvested and ginned between the first of 
August and the thirtieth of January. Essentially the season will 
average about six months, with some years as high as seven months
(1961-62) and others as short as four months (1962-63).
If Sundays and holidays are eliminated, the ginning season will 
amount to about 152 ginning days. This figure, however, appears to be 
somewhat misleading due to the method of reporting gin arrivals. This 
information is reported for the state as a whole. However, on an
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Fig. 9. Relative Distribution of Seed Cotton Receipts at
Cotton Gins, Louisiana, 1950-59.
Source: U.S. Dept, of Commerce, Bureau of the Census,
Cotton Production and Distribution.
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average, there is a difference of about two weeks between the harvest 
season in South Louisiana and North Louisiana. In addition, some gins 
operate seven days a week, 24 hours a day during September and the 
first two weeks in October. Because of this, the six Sundays which 
occur during this six weeks are counted as gin days.
When these adjustments are all considered, the total number of 
ginning days available per season amounts to approximately 146. In 
most cases, however, the gin will actually operate less days per sea­
son. Ordinarily gins do not maintain crews at the gin every day dur­
ing the early and the late part of the season. Rather, the ginner 
will accumulate enough cotton to run the gin at least a half day.
Length of Ginning Day
Ordinarily ginners will attempt to gin all cotton sitting on 
the gin yard before shutting down the gin. Most ginners will admit 
to operating 14-16 hours with one crew before shutting down if there 
is cotton on the yard. As a general rule, however, twelve hours is 
considered a normal working day for a gin crew, not all of which is 
actual ginning time.
Members of the gin crew other than the ginner are usually paid 
on an hourly basis. Some ginners are paid on an hourly basis, others 
on an annual basis, and still others are paid a commission on the 
number of bales ginned. It is not a generally accepted custom to pay 
a higher overtime wage rate to members of the gin crew when working 
beyond the normal work day or on Sundays and holidays. Some ginners 
do pay higher wages for overtime, but the number is quite limited.
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Most ginners will not maintain a gin crew at the gin on the 
chance that an odd load of cotton will drift in occasionally. The 
practice is to accumulate enough cotton on the yard to run the gin 
at least a half day or about six hours. Ginners will gin a single 
load if the producer insists that he get his trailer back immediately, 
but where the gin has trailers for use by farmers it will usually loan 
him a trailer rather than start the gin.
Ginners experience considerable difficulty in finding and keep­
ing efficient gin crews. Consequently, they usually try to give them 
at least a half day of work each time they are called. This is essen­
tially how gin days are handled. The operation of other businesses 
along with the gin reduces labor problems considerably. In this situ­
ation the crew can be pulled off other jobs for short periods to 
operate the gin. This permits considerable flexibility in gin opera­
tion while at the same time providing a means whereby an efficient 
gin crew can be maintained.
Similar problems are encountered in assembling a night crew 
when the gin goes on "around-the-clock" operation. The usual pro­
cedure is to split the regular crew between the day and night shifts, 
thus maintaining a core of experienced men on each shift.
For purposes of this study it will be assumed that the gin will 
operate no less than six hours per day and in most cases will operate 
twelve hours per day. The gin will operate two twelve-hour shifts 
when daily receipts exceed the capacity of the gin in a sixteen-hour 
period or when daily receipts exceed the capacity of the gin in a
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twelve-hour period if the gin has already switched to two shifts.
When the volume is reduced to the point where gin days are appro­
priate, the gin will operate one twelve-hour shift per week until 
the end of the season.
Gin Down Time
Cotton gins cannot run continuously without stopping to grease, 
clean, oil and repair the machinery. The amount of time required 
daily to perform these functions will vary from gin to gin and will 
depend on the age of the gin, its state of repair, the tightness of 
the gin, and the prevalent method of harvesting in the area. Weaver 
and McVey reported 14.1 percent down time for gins handling machine 
stripped cotton and 10.2 percent for those handling hand picked cot­
ton.* Some economists consider these estimates conservative. However, 
in view of the assumption of new gins in this study an estimate of 15 
percent down time appears reasonable. Using this assumption, the gin 
can be expected to actually gin cotton for 10.2 hours out of a normal 
12-hour shift. The remaining time would be spent on routine cleaning 
and greasing, and repairs when the need arises.
Wage Rates
Almost without exception in Louisiana, ordinary gin labor was 
paid $1.00 per hour during the 1961-62 and 1962-63 ginning seasons.
*0tis T. Weaver and Daniel H. McVey, Using Gin Machinery More 
Effectively, U.S.D.A., Farm Cooperative Service, Bulletin No. 7, 1955, 
pp. 4-5.
80
In those gins where a bookkeeper is employed, salaries will 
average about $250.00 per month during the ginning season. However, 
not all gins employ a bookkeeper.
A management cost is rather difficult to determine. The 
management function in each gin is unique to that particular enter­
prise and wide differences in the scope of the management function 
exist between gins. In addition, this function is further complicated 
by the fact that most of the managers interviewed were also owners or 
part owners. Most of these owner-managers, however, indicated that 
suitable managers, depending on the size of the gin, could be obtained 
at salaries ranging from approximately $4,000 to $7,000 per year.
In an attempt to separate out the entrepreneurial or owner re­
turn from cotton ginning, management costs will be those aspects of
o
management which are synonymous with supervision. Heady classifies 
this aspect of management as "human activity of the 'lower order' 
nature," as compared to the "coordination" aspect of management. Thus, 
by combining the cost of this lower order type of management into the 
position of the "ginner-manager" it is felt that entrepreneurial or 
"risk taking" returns will accrue to the owner in the form of profits.
It was assumed that the ginner-manager was a year-round em­
ployee and that he would be responsible for making all out-of-season 
repairs in the gin. The salaries assigned to these individuals in 
various size gins are arbitrary but do represent at least a fair ap­
proximation of the salaries paid currently in Louisiana. Most owners
2
Earl 0. Heady, Economics of Agricultural Production and Re­
source Uses (Englewood Cliffs, New Jersey: Prentice-Hall, Inc.,
1952), p. 465.
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indicated that their ginner-managers received certain perquisites 
not reflected in the salary. No attempt has been made to value 
these perquisites.
Labor Efficiency
The efficiency of the gin crew will depend to a considerable 
degree on the skill of the ginner-manager's ability, the newness of 
the gin, the size of the gin, the type of cotton being ginned and 
the availability of cotton at the gin. Significant increases in 
labor efficiency have been reported in the new, high speed gins.
Labor costs in some cases have been cut nearly 50 percent. In con­
junction with the assumption of new, high speed gins in this study, 
labor efficiency is assumed to be relatively high.
When the gin is operating two twelve-hour shifts, it is com­
monly believed that the day crew is the most efficient because of 
better working conditions, i.e., more light. Oddly enough, however, 
some ginners report the turn-out by the night crew to be equal or 
greater than the turn-out by the day crew. This is explained by the 
fact that trailers can be bunched or grouped for individual producers, 
thus eliminating the need to clear the gin between each trailer. Dur­
ing daylight hours customers are constantly around the gin and usually 
insist on being ginned in turn.
As a simplifying assumption, the two crews are assumed to be 
equally efficient.
The size of the gin crew will vary with the size of the gin 
and whether the gin is ginning continuously or only intermittently.
If the gin is ginning a single trailer of three to five bales, most 
gins can be operated with three or four men. Ginning for any length 
of time will, however, require a full crew. The various labor oper- 
ations and the number of men required to perform these operations for 
various size gins are shown in Table 10. Certain jobs or work assign­
ments within the gin are not well defined. Hence, the man assigned 
to one position may assist in other jobs throughout the gin. For 
example, a four bale per hour gin does not keep the press crew busy 
at all times, thus, one of these men can very easily move trailers to 
and away from the sucker pipe.
If the gin is operating 24 hours a day, the day and night crews 
will be identical except the night crew will not include clerical help 
in the office.
Type of Cotton Received
About 50 percent of the 1960-61 Louisiana cotton crop was har-
3
vested by mechanical pickers. In some areas of the State, particularly 
in the Mississippi and Red River valleys, the percentage is believed to 
be much higher. In 1962, several ginners in this area estimated that 
about 70 to 80 percent of their gin receipts were harvested by mechani­
cal pickers.
^ James F. Hudson, Louisiana Cotton Quality Statistics and Re­
lated Data, Louisiana Agricultural Experiment Station, Bulletin No.
549, December, 1961, p. 9.
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Table 10. Labor Requirements and Crew Organization for Four Model 
61ns, Louisiana, 1961-62.
Operation
Plant Capacity-Bales per Houra 
4 8 12 15
(Number of workers)
Move trailers into position and 
remove empty trailers - 1 1 1
Operate sucker pipe 1 lb lb lb
Handle gin console and watch gin 
stands
:-l
1 1
Assist on gin stands and watch 
lint cleaners —  1 1 1
Weigh seed, weigh bales, write 
tickets and tag bales _ ld ld ld
Tie-out bales, wrap press head, 
turn press, operate press 
mechanism, roll bale out of 
press
Move bale to storage platform, 
truck or freight car, beat- 
out ties, sample bale _
--2C
2
1
2
1
3
1
Clerical work (office) - le le le
Total 4 8 9 10
aRated capacity exclusive of down time.
^Alternates with man shifting trailers on gin yard.
cShifts trailers on gin yard.
^Assists with bale sampling and serves as utility man. 
eWork hours need not correspond to gin crew hours.
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By making the assumption that all cotton ginned by the model 
gins is harvested by mechanical pickers, the amount of cotton and 
trash handled per bale will increase over hand picked cotton. This 
premise, however, appears to be valid for planning purposes in view 
of the continuing trend toward mechanization.
Gin Equipment
The amount of cleaning and conditioning equipment needed in a 
gin will depend on seasonal weather patterns and harvesting practices 
utilized in the area. The method of harvesting generally determines 
the amount of foreign matter which the gin must remove. Hand picked 
cotton normally produces the least amount of trash, while machine 
stripped cotton produces the greatest amount.^ Kennerly estimates 
that 38 percent of the weight of machine stripped cotton is trash, 
or about 840 pounds more trash than is found in equivalent hand picked 
cotton.Equivalent spindle-picked cotton contains about 200 pounds 
of trash to the bale. No machine stripped cotton of any consequence 
has been reported in Louisiana, although hand stripped cotton ranged
g
from one percent to fifteen percent of the crop from 1949 to 1960.
new machine which recovers cotton on the ground in the field 
produces cotton with large amounts of sticks and trash. Some ginners 
have adopted a "wait and see" attitude toward this type of cotton, 
while others refuse to gin it.
^A. B. Kennerly, "Cotton Gins, Too, Have Moved West," Texas 
Agricultural Progress, VIII (1962), 23-24.
^Hudson, _ojj. cit., p. 9.
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Current U. S. D. A. and Louisiana Agricultural Extension 
Service gin equipment recommendations for Louisiana conditions 
include two full tower driers, 12 to 14 cylinders of overhead 
cleaners, a green leaf and stick machine, a green boll trap, extrac­
tor feeders and two stages of lint cleaners.^ Some gins in Louisiana 
employ three stages of lint cleaning; however, U. S. D. A. research
indicates that two stages of lint cleaning produce optimum bale val-
8
ues when weight loss is considered.
The model gins constructed in this study are assumed to have 
sufficient equipment to follow a machine sequence as follows:
1. Green boll trap
2. Automatic feed control
3. Automatic drier control
4. Full tower drier
5. 6 or 7 cylinder incline cleaner
6. Stick and green leaf machine
7. Full tower drier
8. 6 or 7 cylinder incline cleaner
9. Distributor
10. Extractor feeder
11. Gin stand
12. Lint cleaner
13. Lint cleaner
14. Bale press
The equipment in each gin is assumed to be sufficient to handle
the rated capacity of the gin with relative ease and no bottlenecks. 
This equipment capacity will be reflected in the investment costs for 
various size gins.
^Based on recommendations made by Charles E. Severance, Exten­
sion Engineer, Louisiana Agricultural Extension Service, and A. E. 
Pendleton, Gin Engineer, U. S. D. A.
®Zolon H. Looney and J. L. Ghetti, Effects of Tandem Lint 
Cleaners on Bale Values, Weight Changes, and Prices Received by Farm­
ers, U.S.D.A., Marketing Research Report, No. 397, May, 1960.
Gin capacity as utilized in this study refers to the number 
of bales of machine picked cotton which can be ginned in one hour 
at optimum speed exclusive of any down time. The capacity of the 
gin over any given period of time will be the hourly capacity mul­
tiplied by the number of hours in the period and adjusted for the 
assumed down-time factor. For example, the maximum capacity of a 
4-bale per hour gin in a 24-hour period with a 15 percent down­
time will be 81.6 bales.
Gin capacity can also be measured in terms of the total num­
ber of bales ginned during a ginning season. Ginners, as a general 
rule, talk in terms of the volume of bales ginned during the season 
rather than hourly or annual capacity. However, as stated earlier, 
harvesting seasons in Louisiana vary widely as do yields per acre.
For this reason, bales ginned per season is not a true measure of 
capacity.
Currently the distribution of cotton receipts at gins closely 
follow the harvesting of cotton. As long as the present practice of 
ginning cotton as soon as it arrives at the gin is continued, the 
harvesting season and the ginning season will be practically synony­
mous. A ten-year average of the relative distribution of cotton 
ginnings was shown in Figure 9. While having the usual disadvantages 
of an average, it does illustrate the skewness of cotton arrivals at 
gins. This distribution has the added disadvantage of concealing the 
differences in harvesting seasons between different areas of the State.
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The problems facing an individual ginner on a particular day during 
the ginning season may be quite different from the distribution 
shown in Figure 9. Examination of the annual distribution of gin 
receipts for the twenty-year period 1941-60 indicates that the modal 
two-week period during the last ten years (1951-60) was two weeks 
later than during the first ten-year period (1941-50) (See Table 11).
Table 11. Distribution of Modal Two-Week Periods of Cotton Gin 
Receipts, Louisiana, 1941-60.
Two-Week Period
10-Year 
1941-50
Period
1951-60
August 16 to August 31
(number)
2
(number)
0
September 1 to September 15 2 2
September 16 to September 30 5 1
October 1 to October 15 1 7
October 16 to October 31 0 0
Total 10 10
Despite the limitations of Figure 9, it does give an indica­
tion of the problem faced by ginners and offers a starting point in 
the search for a solution. Assuming that cotton arrives at the model 
gins in the pattern indicated in Figure 9, the annual capacity of a 
gin is determined by the amount of cotton which can be ginned during 
the peak two-week period. Thus, if receipts during the peak two-week
period normally include 21.5 percent of the crop, it is reasonable 
to assume that the gin is operating at full capacity during this 
period. Assuming the peak two weeks of harvesting occurs during 
the period October 1 to October 15, the gin will be operating 24 
hours a day for the 15-day period. Using the assumed 15 percent 
down-time figure, the gin will actually be ginning cotton at its 
rated hourly capacity for 306 hours out of a possible 360 hours. 
Assuming cotton is received at the gin in the pattern shown in Fig­
ure 9, the output of the gin during this 15-day period will be 21.5 
percent of the total volume it could normally expect to gin during 
the season. By using this as the criteria, estimates can be made 
of the annual capacity of various size gins (See Table 12).
The distribution of the annual volume of a four bale per hour 
gin computed in the manner outlined above is shown in Figure 10.
Table 12. Estimates of Peak Two-Week Cotton Receipts and Annual 
Capacity for Four Model Gins Without Seed Cotton Stor 
age, Louisiana, 1961-62.
Gin Capacity
Volume During Peak 
Two-Week Period
Annual
Capacity
(bales per hour) (bales) (bales)
4 1,224 5,693
8 2,448 11,386
12 3,672 17,079
15 4,590 21,348
Bales
1500 -
1250 - 1224^^
Maximum Capacity - 24 Hours per Day
1224
1116
1000 - 968
750 -
612
500 -
250 - Less than
57
0 Li-t-----
Maximum Capacity 
12 Hours per Day
786
444
307
125
Prior Aug.l Aug.16 Sept.l Sept.16 Oct.l Oct.16 Nov.1 Nov.16 Dec.l Dec.16 After
to to to to to to to to to to to
Aug.l Aug.15 Aug.31 Sept.15 Sept.30 Oct.15 Oct.31 Nov.15 Nov.30 Dec.15 Jan.15 Jan.15
Figure 10. - Theoretical Distribution of Cotton Receipts for a Four Bale per Hour Cotton
Gin, Louisiana, 1961-62.
00
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Similar distributions could be computed for other gin capacities.
Only during one period, October 1 to October 15, would the gin be 
required to operate 24 hours per day for the 15-day period in order 
to keep up. During the month prior to September 1 and the three 
months following October 31 the gin could handle all receipts with 
something less than daily 12-hour shifts.
The number of ways in which a cotton gin could gin the amount 
of cotton shown in Table 12 are legion. Table 13 shows the capabil­
ity of a four bale per hour gin operating at various combinations of 
hours and days. Table 14 illustrates one combination of hours and 
days, out of many, by which a four bale per hour gin could gin the 
amount of cotton shown in Table 12.
Tables 13 and 14 are used primarily to demonstrate the rela­
tively unlimited ways or combinations possible to gin a given volume 
of cotton within the ginning season as previously defined. When it 
is considered that cotton gins are not compelled to operate on rigid 
time intervals of 4, 8, 12, 16, and 24 hours, the number of possible 
combinations is practically limitless. Moreover, when one considers 
that the distribution of cotton receipts shown in Figure 9 is a ten- 
year average and covers rather wide year to year differences, this 
approach appears to be unmanageable. In order to make meaningful 
cost comparisons, some simplifying assumptions must be made. Thus, 
in examining gin cost structures without seed cotton storage, it would 
appear reasonable to consider total ginning hours outside the distri­
bution pattern of cotton receipts illustrated in Figure 9.
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Table 13. Capability of a Four Bale per Hour Cotton Gin, Fifteen 
Percent Down Time, Louisiana, 1961-62.
Hours of Operation per Day
Days 24 16 12 8 4
(number)
1 82 54 41 27 14
2 163 109 82 54 27
3 245 163 122 82 41
4 408 218 163 108 54
5 510 272 204 136 68
6 612 326 245 163 82
7 571 381 286 190 95
8 653 435 326 218 109
9 734 490 367 245 122
10 816 544 408 272 136
11 898 598 449 299 150
12 979 653 490 326 163
13 1,061 707 530 354 177
14 1,142 762 571 381 190
15 1,224 816 612 408 204
Within the general framework of the ginning schedule shown in 
Table 14, the gin would operate 1675 hours per season, or roughly. 1700 
hours. This would be the maximum number of hours the gin could ordinar­
ily be expected to operate during the season without some type of seed 
cotton storage. Conceivably, the gin could operate at any level from 
zero to 1700 hours depending upon the season, the weather, degree of 
competition, and a host of other factors. Per bale ginning costs will 
be computed for various levels of gin utilization. The selection of 
specific levels of utilization are arbitrary and have been set at 600, 
800, 1000, 1200, 1400, and 1700 hours per season. Later the hours of 
operation will be increased through the use of storage facilities, and 
cost relationships re-examined.
Table 14. Hypothetical Seasonal Ginning Schedule for a Four Bale per Hour Cotton Gin, 
Louisiana Conditions.
Period Days Receipts 24
Hours of Operation per Day 
16 12 8 4
Output
Potential
(no.) (bales) ------ (number of days)------ (bales)
Prior to Aug. 1 - a -
Aug. 1 to Aug. 15 15 57 4d 56
Aug. 16 to Aug. 31 16 552 2 11 558
Sept. 1 to Sept. 15 15 968 9 6 979C
Sept. 16 to Sept. 30 15 1,116 13 2 1,143
Oct. 1 to Oct. 15 15 1,224 15 1,224
Oct. 16 to Oct. 31 16 786 4 9 775
Nov. 1 to Nov. 15 15 444 11 449
Nov. 16 to Nov. 30 15 307 12 326
Dec. 1 to Dec. 15 15 125 5d 136
Dec. 16 to Jan. 15 31 97 7d 95
After Jan. 15 - 17 ld 14
Total 5,693 41 2 39 17 12 5,755
aLess than one.
^Based on average distribution of Louisiana ginnings, 1950-59. 
cGin operating seven days per week.
^Gin operating on a schedule of gin days.
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Investment Costs
As discussed in Chapter II, investment costs in gins are 
relatively fixed once the investment has been made in the gin. In 
cotton gins this is a major cost item and only through increased 
volume can the investment per unit of output be reduced.
Investment costs have been broken down into two major cate­
gories; gin structures and gin machinery. TVo other investment 
items, office equipment and gin tractor, have been handled separately 
because of different depreciation periods. Gin buildings are all as­
sumed to be of metal and concrete construction and include the main 
gin building with attached double wagon shed, dust room and bale shed 
along with the necessary foundation. Auxiliary buildings such as the 
seed house, bale storage platform, incinerator and office building are 
also included in this category. Gin machinery and equipment includes 
all equipment within the gin proper, including the CO2 fire system, 
electric motors, wiring, spare parts, and hand tools. The ginning 
machinery has been grouped-according to the gin function performed.
Replacement costs for four model gin plants of varying size 
are shown in Tables 15, 16, and 17.
Operating Costs
The operating costs of any processing plant are made up of both 
fixed and variable components. In some instances certain of these 
costs have both fixed and variable characteristics. In this study
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Table 15. Estimated Gin Structure Replacement Costs, Four Model 
Gin Plants, Louisiana, 1961-62.
Gin Capacity - Bales per Hour
Structure 4 8 12 15
“""^ JLjUUU dollars;
Gin building and foundation 20.0 30.0 35.5 39.0
Seed house (elevated) 3.8 5.7 7.9 9.0
Incinerator 3.0 6.0 8.0 9.0
Office 2.0 2.0 2.5 2.5
Total gin structures 28.8 43.7 53.9 59.5
Table 16. Estimated Gin Machinery and Equipment Replacement Costs, 
Four Model Gin Plants, Louisiana, 1961-62.
Gin Capacity - Bales per Hour
Item 4 8 12 15
uuiiaia;
Receiving, drying, and condi­
tioning equipment 41.1 82.7 100.7 12218
Gin stands 9.3 12.5 19.4 23.6
Lint flue, lint cleaners, and 
condenser 21.3 29.6 44.5 54.2
Bale press 17.5 18.8 18.8 22.8
Bale scales, seed scales, and 
seed handling equipment 3.6 6.7 7.0 8.4
Hull handling equipment 1.3 2.0 2.4 3.0
Electric motors, wiring, and 
relay equipment 12.5 20.2 29.3 35.8
Total machinery and 
equipment 106.6 172.5 222.1 270.6
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Table 17. Estimated Total Gin Replacement Costs, Four Model Gin 
Plants, Louisiana, 1961-62.
Gin Capacity - Bales per Hour
Item 4 8 12 15
Gin structures 28.8 43.7 53.9 59.5
Gin machinery and equipment 106.6 172.5 222.1 270.6
Gin tractor 1.7 1.7 1.7 1.7
Office equipment 1.0 1.0 1.5 1.5
. Total gin replacement 
costs 138.1 218.9 279.2 333.3
Average investment cost 
per bale capacity 34.5 27.4 23.3 22.2
costs have been classified as either fixed or variable even though 
some problems are encountered in doing so.
Fixed Costs
Salaries. - Fixed costs include the salary of the ginner-manager 
and the salary of a secretary or bookkeeper.
In constructing gin cost models, the ginner-manager1s annual 
salary was computed at $4,000.00 for four bale per hour gins, $5,000.00 
for eight bale gins, $6,000.00 for twelve bale gins, and $7,000.00 for 
fifteen bale gins.
Office salaries include the wages paid the bookkeeper on a four- 
month basis for the eight bale per hour gin, and on a six-month basis 
for the twelve and fifteen bale per hour gins. Wages of the bookkeeper
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were assumed to be $250.00 per month for all size gins. It was 
further assumed that the duties of a bookkeeper would be handled 
by the ginner-manager for the four bale per hour gin, and conse­
quently no.office salaries are shown for this size gin.
Depreciation. - Depreciation costs on the gin buildings and 
machinery are at best only an estimate. It should be recognized 
that ginning costs can be manipulated to a considerable degree by 
the assumptions used in computing depreciation costs. Ginning costs 
are particularly susceptible to this arbitrariness because of the 
relatively high investment costs and the short ginning season.
The principal difference in ginning costs between Area I and 
Area II results from different time periods over which depreciation 
costs are spread. In Area I ginners can anticipate longer periods 
during which they can expect volumes approaching those currently 
available. Because of the greater uncertainty involved, a ginner 
or investor in Area II would insist that his investment be repaid in 
a shorter time period. Little empirical data is available for use 
in estimating applicable depreciation periods between the two areas. 
Depreciation schedules for Area I are based on guidelines established 
by the Internal Revenue Service, while depreciation schedules for 
Area II have been arbitrarily selected to reflect the shorter amor-
Q
tization period.
^United States Treasury Department, Internal Revenue Service, 
Depreciation Guidelines and Rules, Publication No. 456 (7-62), July, 
1962.
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Thus, in Area I gin buildings were depreciated over thirty 
years, while ten years was used in Area II. No salvage value was 
assumed for gin buildings in either area. Gin building deprecia­
tion is thus charged to operating costs at the rate of 3.3 percent 
per year in Area I and at the rate of 10 percent in Area II. Gin 
machinery and equipment are assumed to have a fifteen year useful 
life in Area I and are written off at 6.6 percent per year. The 
depreciation time period for machinery and equipment is shortened 
to ten years in Area II and charged to operating costs at the rate 
of 10 percent per year. Since gin equipment currently becomes ob­
solete at an unusually rapid rate and will ordinarily only bring 
scrap metal prices, no salvage value is assumed. Because of their 
limited use, tractors used in moving trailers about the gin yard 
are assumed to have a useful life of five years in both areas. The 
original cost less a salvage or trade-in value of $500.00 is charged 
to operating costs at the rate of 20 percent per year. Office furni­
ture and fixtures, assumed to have a useful life of ten years in 
both areas with no salvage value, are written off at 10 percent per 
year. Only a minimum of office equipment is needed to conduct the 
ginning business. Most gin offices are larger and better equipped 
than necessary because of other enterprises. Only a part of this, 
however, can be charged to the ginning operation.
Interest on investment. - While there does not appear to be 
complete agreement on whether interest on borrowed capital should be 
included as part of the operating expenses, in this study it was
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assumed that interest on invested capital constituted a necessary 
cost of operating a gin business.
Interest on investment was calculated at 6 percent on the 
average value of the gin plant and other fixed facilities. The 6 
percent rate represents an average interest rate based on rates 
currently being paid by the ginners interviewed.
Taxes. - Those taxes which are considered along with other 
fixed costs are for the most part ad valorem taxes levied by city 
and parish governments. Tax rates used in this study were obtained 
from published tax information for the State of Louisiana.^ Compu­
tations were based on an average value of the fixed asset over its 
useful life. The appraised value was set at one-fifth the average 
value. A tax rate of 50 mills per dollar.of assessed valuation was 
used to determine annual ad valorem tax costs.
Insurance costs. - The insurance costs included in this section 
are those determined to be relatively "fixed" as discussed in Chapter 
II, and refer to fire and comprehensive insurance on the gin build­
ings and equipment. Rates were obtained from the Louisiana Rating 
and Fire Prevention Bureau and, where conditions permitted, the mini­
mum rate was used. In order to take the minimum rate, the model gins 
were assumed to meet certain requirements as specified by the Bureau. 
These requirements are as follows:
1. All gin buildings constructed of non-combustible 
material, with the main building not over one 
story high.
^Public Affairs Research Council of Louisiana, Inc., o£. cit.
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2. All gin machinery constructed of non-combustible 
material.
3. All electric motors approved for Class II hazard­
ous locations and all electrical wiring installed
in compliance with the National Electrical Code.
4. All gas burners approved by the American Gas As­
sociation and located in a separate room subject 
to the following conditions:
(a) including an automatic pilot control.
(b) including an automatic high temperature con­
trol located at the point where the hot air
contacts the cotton. IJie high temperature
limit to be 350°F.
(c) including screened air intakes, 16 mesh per 
square inch.
5. Natural gas regulators vented to the outside.
6. Trash burned in an acceptable incinerator located 
50 feet or more from the gin building.
7. Use of approved, non-combustible fluid in all hy­
draulic presses.
8. Baled cotton stored 40 feet or more from the gin 
building.
9. Gin equipped with a complete CO2 fire extinguish­
ing system and the required number of water barrels 
and buckets placed in the gin.
10. Gin kept in a satisfactory condition of cleanliness 
at all times.
It was assumed that the gin was covered by co-insurance to 90 
percent of the replacement value. The basic annual rate in Louisiana 
for I.C.M. (Incombustible Material) gins is $3.90 per $100.00 of value. 
By taking deductions for the conditions listed above, this rate is re­
duced to $1.65 per $100.00 of valuation. Two further reductions 
could be made in this rate, depending on whether the gin employs a
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night watchman, and whether it is under the protection of a fire 
department. One of the assumptions already made was that the gin 
did not employ a night watchman and, as a result, this deduction 
cannot be taken. Spatial requirements of a modern gin will, from 
a cost standpoint, ordinarily rule out the establishment of a new 
cotton gin in close proximity to congested urban areas. Improved 
roads and transportation facilities have made it possible to locate 
gins in rural areas beyond the limits of organized urban fire de­
partments. The rate reduction allowed for coverage by a fire depart­
ment varies with the classification of the municipality, and ranges 
from 5$ to 500 per $100.00 of value. For purposes of this study it 
was assumed that the gin is not under the protection of a fire de­
partment and, consequently, the reduction was not taken.
The basic annual rate for auxiliary building of non-combustible 
construction, detached at least 40 feet from the main gin building, is 
$1.75 per $100.00 of value. In addition to the deductions shown above, 
gins and auxiliary buildings constructed of non-combustible material 
are allowed an experience credit of 25 percent of the final rate.
When all deductions discussed are taken, the annual fire insurance rate 
for the main gin building and equipment will be $1.24 per $100.00 of 
value, and $1.31 per $100.00 of value for auxiliary buildings.
The annual rate for comprehensive coverage of the gin equip­
ment and gin buildings, when constructed of non-combustible material, 
is 22$ per $100.00 of value. This rate was applied to 90 percent of 
the gin replacement value.
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Variable Costs
Labor costs. - With the exception of office salaries and 
the ginner-manager's salary, labor costs are directly related to 
volume. As a general rule in Louisiana gin labor is paid $1.00 per 
hour with no provision made for increased rates for overtime. Cur­
rent legislative patterns indicate that sooner or later cotton gin 
labor will be included under the minimum wage laws. For this reason, 
two hourly wage rates, $1.00 and $1.25 were used in computing per 
bale gin costs. The labor costs shown reflect the employers' con­
tribution to Social Security of 3.125 percent of wages.
Bagging and ties. - The cost of bagging and ties between 
gins will vary per pattern depending on the quality used. Some 
ginners buy used bagging while others use the more expensive close- 
weave bagging. The rate used in this study is $2.50 per pattern 
with no volume discount.
Power costs. - The gins in this study are assumed to be pow­
ered completely by electricity. Horsepower requirements of model 
gins are patterned after the four new gins currently operating in 
Louisiana. Estimates of kilowatts used per hour were made using 
a standard engineering factor of .746 kilowatts per hour multiplied 
by the number of horsepower in the gin. This estimate was in turn 
checked with power costs as reported by the gin. In all cases the 
difference was relatively small.
The electric rate for an all-electric cotton gin in Winnsboro, 
Louisiana, was selected as typical for use in the model gins. The
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rate used was as follows:*1*
4.54C per K.W.H. - first 1,000 bales ginned per season,
4 .0 4 c  per K.W.H. - next 1,000 bales ginned per season.
3.54C per K.W.H. - all over 2,000 bales ginned per
season.
Minimum bill - $8.00 per season per horsepower of
connected load.
In addition, a 0 .5 c  per K.W.H. prompt payment discount was taken.
Although the electric rates used are those currently in effect, 
there is some agitation on the part of electric power companies in 
Louisiana to revise this rate structure downward thereby providing a 
more favorable power cost to cotton gins. Currently, through a tech­
nicality, one power company has two cotton gins on a rate structure 
applicable to small industries for experimental purposes. Relative 
to power costs in other comparable gins, costs per bale have been 
halved. Should a revised rate structure be approved, per bale power 
costs for larger gins having substantial volumes will drop signifi­
cantly.
Drier fuel. - Natural gas rates for commercial installations 
in Winnsboro, Louisiana, were also selected as typical for use in 
this study. The gas used is assumed to contain, on the average,
1,000 BTU's per cubic foot. Natural gas is measured in cubic feet 
and for commercial users the price is quoted in MCF's, or 1,000 cubic 
feet. Hence, a three million BTU burner operating at rated capacity 
will deliver three million BTU's of heat in one hour and will consume 
three MCF of gas.
^U.S. Federal Power Commission, National Electric Rate Book. 
Louisiana. Washington, D.C., September, 1960, p. 7.
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12The rates for natural gas used in this study are as follows:
$10.00 for first 10 MCF (minimum)
25$ per MCF for next 90 MCF 
22$ per MCF for all over 100 MCF
The minimum is $10.00 per month for any 
six consecutive months.
The use of drying fuel will vary widely with the moisture con­
tent of the cotton. When the heat control is done mannually there is 
a tendency to overdry. This problem is reduced or eliminated in this 
study by assuming that all gins are equipped with automatic drier con­
trol devices which regulate the heat such that the cotton has a 6 per­
cent moisture content when it reaches the saws. This assumes that 
cotton has at least 6 percent moisture when it arrives at the gin, a 
relatively safe assumption for Louisiana.
Repair and maintenance costs. - Gin repair and maintenance 
costs are a function of numerous factors, some of which are: volume
ginned, amount of foreign matter to be removed, size of the gin, age 
of the gin, and gin management. Relative to other gin cost studies, 
repair and maintenance costs in this study are low because of the as­
sumptions that gins are new and that all cotton is harvested with 
spindle pickers. Repair and maintenance costs are at best only rough 
approximations and under actual conditions will vary widely between 
comparable gins. Estimates used in this study were developed from 
published gin cost studies, estimates by the four model gin managers,
^Natural gas rates were obtained from the Louisiana Public Ser­
vice Commission, Baton Rouge, Louisiana, and the Louisiana Gas Service 
Company, Winnsboro, Louisiana.
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and by cotton gin specialists. Again these estimates do not repre­
sent averages, but are believed to be typical repair and maintenance 
costs for new gins operating in Louisiana under previously specified 
conditions.
Insurance costs. - Those insurance costs which vary closely 
with volume are "cotton products" insurance, workman's compensation 
insurance, and general liability insurance. Annual premium rates on 
"cotton products" or "gin yard" insurance range from $3.50 to $4.50 
per $100.00 of value. In view of the fact that nearly "ideal" con­
ditions were assumed in most of the study, the same assumption was 
made relative to cotton products sitting on the gin yard and the 
minimum rate was used. It was assumed that there was never more than 
one day's ginnings on the yard at any time. The average number of 
bales on the gin yard during each month was estimated and an average 
value computed using five hundred pound bales and an average value 
of 32$ per pound. The insurance rate was then applied to this aver­
age value of baled cotton.
Using the same procedure and assumption, the average inven­
tory value and insurance costs were computed for cottonseed. It was 
further assumed that about 800 pounds of cottonseed would be produced 
from each bale of lint and that the average value of cottonseed was 
$45.00 per ton.
Workman's compensation, while considered a form of tax by 
some, is a compulsory form of insurance which protects the worker 
when injured on the job. All employees in the gin or working on the
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gin yard are classified as "Cotton Gin Operators," and come under 
Section 0401 of the Workman's Compensation Code.*^ The rate for 
this category is currently $8.12 per $100.00 of wages up to a 
maximum of $5,200.00 per year for each employee. Office help 
employed in a separate building or on a separate floor from the 
gin proper are considered as "Clerical" employees and come under 
Section 8810 of the same code. The rate for this group is 10$ per 
$100.00 of wage8 with a maximum of $5,200.00 per year for each em­
ployee.
General liability insurance which protects the ginner from 
liability resulting from bodily injury to employees or others is 
classified under Section 2480 of the General Liability Code.^
The rate for a minimum coverage of $5,000 and $10,000 for bodily 
injury for each accident is 17$ per $100.00 of payroll.
Other expenses. - Other gin expenses such as gin supplies, 
travel expenses, office supplies, telephone and telegraph expenses, 
legal and audit fees, and miscellaneous items were estimated from 
previous gin studies. Due allowance was made for the fact that the 
model gins were assumed to be new, all-electric gins.
Detailed estimates of fixed and variable costs for specified 
volumes in both production areas are shown in Appendix Tables 1
13"The Basic Manual of Rules, Classifications, and Rates for 
Workman's Compensation and Employers Liability Insurance," issued by 
the National Council on Compensation Insurance.
^Manual of Liability Insurance (Manufacturers and Contractors), 
issued by the National Bureau of Casualty Underwriters.
106
through 12. Fixed, variable and total costs of ginning are sum­
marized for various size model gins in Tables 10 through 21.
The general shape and relationships of average ginning 
costs for various size gins are shown in Figure 11 for both Areas 
I and II. The similarity between these cost curves and those illus­
trated earlier in Figure 7 should be noted. These average cost 
curves change very little when the second hourly wage rate, $1.25, 
is used. Costs are reduced sharply in the smaller capacity gins 
with relatively small Increases in volume. In the larger gins much 
greater increases in volume are necessary to achieve equivalent 
cost reductions.
Economies of scale associated with cotton gins are shown in 
Figure 12. As the number of hours operated each season increases, 
the average unit cost of ginning decreases substantially for all 
plants, but greater reductions are encountered with the small plants. 
For example, average unit costs for a four bale capacity plant oper­
ating 600 hours annually are $16.58 and only $9.86 for the same plant 
operating 1700 hours annually. Comparable cQsts for a fifteen bale 
per hour plant are $11.76 and $7.61. In addition, the magnitude of 
scale economies decrease as the number of hours operated is increased. 
As plant size is increased average unit costs decrease at a decreasing 
rate over the entire range of plant sizes considered.
\
Table 18. Fixed, Variable, and Total Ginning Costs for a Four Bale per Hour Model Gin Operated for
Specified Hours Annually, Xvo Hourly Wage Rates, Areas I and II, Louisiana, 1961-62.
Items of Cost
Annual Hours of Operationa
600 800 1000 1200 1400 1700
Dollars
Fixed costs per bale, Area I 9.41 7.05 5.64 4.70 4.03 3.32
Area II 12.09 9.07 7.25 6.04 5.18 4.27
Variable costs per bale, Areas I and II
($1.00 per hour) 7.14 6.93 6.75 6.60 6.57 6.52
($1.25 per hour) 7.39 7.18 7.00 6.91 6.81 6.76
Total costs per bale
Area I ($1.00 per hour) 16.55 13.98 12.39 11.30 10.60 9.84
($1.25 per hour) 16.80 14.23 12.64 11.61 10.84 10.08
Area II ($1.00 per hour) 19.23 16.00 14.00 12.64 11.75 10.29
($1.25 per hour) 19.48 16.25 14.25 12.95 11.99 11.03
aThe relation between hours of operation and volume of cotton ginned is linear. The number of 
bales ginned for each discrete number of hours operated is shown in Appendix Tables 1 and 2.
Table 19. Fixed,Variable} and Total Ginning Costs for an Eight Bale per Hour Model Gin Operated for
Specified Hours Annually, Ttoo Hourly Wage Rates, Areas I and II, Louisiana, 1961-62.
Annual Hours of Operationa
Item of Cost 600 800 1000 1200 1400 1700
Fixed Costs per bale, Area I 7.36 5.52
Dollars 
4.42 3.68 3.15 2.60
Area II 9.48 7.11 5.69 4.74 4.06 3.35
Variable Costs per bale, Areas I and II
($1.00 per hour) 6.61 6.45 6.33 6.27 6.20 6.16
($1.25 per hour) 6.86 6.70 6.58 6.52 6.45 6.41
Total costs per bale
Area I ($1.00 per hour) 13.97 11.97 10.75 9.95 9.35 8.76
($1.25 per hour) 14.22 12.22 11.00 10.20 9.60 9.01
Area II ($1.00 per hour) 16.09 13.56 12.02 11.01 10.26 9.51
($1.25 per hour) 16.34 13.81 12.27 11.26 10.51 9.76
aThe relation between hours of operation and volume of cotton ginned in linear. The number of bales 
ginned for each discrete number of hours operated is shown in Appendix Tables 4 and 5.
o
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Table 20. Fixed, Variable, and Total Ginning Costs for a Twelve Bale per Hour Model Gin Operated
for Specified Hours Annually, IXro Hourly Wage Rates, Areas I and II, Louisiana, 1961-62.
Annual Hours of Operation^
Item of Cost 600 800 1000 1200 1400 1700
Fixed costs per bale, Area I 6.23 4.67
Dollars 
3.74 3.11 2.67 2.20
Area II 8.04 6.03 4.82 4.02 3.44 2.84
Variable costs per bale, Areas I and II 
($1.00 per hour) 6.08 5.94 5.86 5.78 5.73 5.70
($1.25 per hour) 6.27 6.13 6.05 5.97 5.92 5.89
Total costs per bale
Area I ($1.00 per hour) 12.31 10.61 9.60 8.89 8.40 7.90
($1.25 per hour) 12.50 10.80 9.79 9.08 8.59 8.09
Area II ($1.00 per hour) 14.12 11.97 10.68 9.80 9.17 8.54
($1.25 per hour) 14.31 12.16 10.87 9.99 9.36 8.73
aThe relation between hours of operation and volume of cotton ginned is linear. The number of 
bales ginned for each discrete number of hours operated is shown in Appendix Tables 7 and 8.
Table 21. FixAd, Variable, and Total Ginning Costs for a Fifteen Bale per Hour Model Gin Operated
for. Specified Hours Annually, T\ro Hourly Wage Rates, Areas I and II, Louisiana, 1961-62.
Annual Hours of Operation*
Item of Cost 600 800 1000 1200 1400 1700
Fixed costs per bale, Area I 5.91 4.44
Dollars 
3.55 2.96 2.53 2.09
Area II 7.61 5.71 4.57 3.81 3.26 2.69
Variable costs per bale, Areas I and II
($1.00 per hour) 5.85 5.72 5.64 5.59 5.54 5.52
($1.25 per hour) 6.02 5.90 5.82 5.76 5.72 5.69
Total cost8 per bale
Area I ($1.00 per hour) 11.76 10.16 9.19 8.55 8.07 7.61
($1.25 per hour) 11.93 10.34 9.37 8.72 8.25 7.78
Area II ($1.00 per hour) 13.46 11.43 10.21 9.40 8.80 8.21
($1.25 per hour) 13.63 11.61 10.39 9.57 8.98 8.38
aThe relation between hours of operation and volume of cotton ginned.is linear. The number of 
bales ginned for each discrete number of hours operated is shown in Appendix Tables 10 and 11.
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Figure 11. - Average per Bale Costs of Ginning for 4, 8, 12, and 
15 Bales per Hour Model Gins, $1.00 per Hour Wage 
Rate, Areas I and II, Louisiana, 1961-62.
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Combined Assembly and Ginning Costs
The estimation of in-plant ginning costs and assembly costs of 
seed cotton have been, completed. The problem now becomes one of 
simply adding these two costs together to obtain a combined average 
cost of performing these two functions. The combined costs of as­
sembly and ginning are shown in Appendix Tables 13 through 16. The 
general shape of the combined average costs are illustrated in Fig­
ure 13, for an area with a production density of 50 bales per square 
mile and a $1.00 per hour wage rate.
No matter what density of production, the combined costs of 
assembly and processing continue to decline over the range of volumes 
considered. This implies that ginners should take steps to increase 
volume to achieve lower per bale ginning costs. However, in order 
to achieve additional volume by inducing farmers to haul cotton 
farther, the ginner will be compelled to share these efficiencies 
with the farmer in the form of lower ginning charges.
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CHAPTER V
THE EFFECT OF STORAGE ON GINNING COSTS
The problems of cotton ginners relative to high investment 
costs and short ginning seasons were discussed at length in earlier 
chapters of this study. The relatively high investment costs asso­
ciated with cotton gins were demonstrated in the previous chapter.
In light of the high investment cost of adding additional gin 
capacity to handle a six to eight week period of heavy cotton ar­
rivals, it appears worthwhile to examine other alternatives.
The estimates of ginning costs previously developed are based 
on an assumed distribution of seed cotton arrivals at gins. This 
distribution essentially set the upper limit of annual gin capacity. 
Alterations in this distribution could either increase or decrease 
the annual capability of the gin. Since the rate dimension in cotton 
gins can be varied relatively little, the purpose of this chapter will 
be to study the alternative of altering the availability of cotton at 
the gin in such manner as to lengthen the total number of hours the 
gin can be operated during any given ginning season. This involves 
added costs and the problem becomes one of making cost comparisons
i
between alternative methods of increasing the annual capacity of cot­
ton gins. While there are other methods of increasing gin capacity,
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the analysis in this study will be limited to cost comparisons be­
tween two methods. Basic costs involved in the first method, in­
creasing the ginning capacity of the plant, were discussed in the 
previous chapter. The second method of increasing capacity, by 
storing seed cotton at the gin, will be analyzed in this chapter 
and cost comparisons will be made between the two methods.
Suppose, for example, it is desired to double the annual 
capacity of a four bale per hour gin through the use of seed cotton 
storage. The annual capacity is increased from 5,693 bales to 11,386 
bales. Essentially this is the same capacity previously established 
for an eight bale per hour gin. Using the distribution of cotton 
receipts shown in Figure 9, Figure 14 illustrates some of the diffi­
culties encountered when the capacity of a four bale per hour gin is 
doubled through the use of seed cotton storage. This necessitates 
a storage capacity of approximately 3,370 bales at the peak storage 
period. During the season approximately 8,394 bales, or about 74 
percent, would be stored, some as long as six weeks. From Figure 14 
it can be seen that an assumption concerning the length of feasible 
storage will limit the ability of the gin to expand capacity through 
storage..Thus, if a two-week storage limit is imposed, no more cotton 
can go into storage in the two-week time period T-l than can be ginned 
in the following two-week period, T.
One of the principal advantages of a storage scheme such as 
that presented in Figure 14, is that it would permit the gin to 
operate 24 hours a day, seven days a week for approximately four and 
a half months.
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Gin, Louisiana, 1961*62.
Method of Storage
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The practice of storing seed cotton at gins is not new. While 
the practice has declined in the last thirty years, a number of cot­
ton gins in Louisiana still maintain and use on a limited scale some 
type of permanent seed cotton storage facilities. Seed cotton stor­
age at gins today is accomplished by essentially one of two methods,
(1) permanent storage buildings with blower and/or sucker connections 
to the gin, and (2) baskets or movable racks which are moved about the 
gin yard for loading and unloading. A third method might be included; 
i.e., storage on the gin yard in wheel trailers. However, this would 
seem to be a type of basket storage with the containers or trailers 
costing considerably more than baskets because of the running gear.
In this study a basket system adopted by one of the more pro­
gressive Louisiana ginners will be analyzed. This operation, while 
limited in scope at present, will provide the basic investment and 
operating costs necessary in making cost comparisons between the two 
methods of increasing gin capacity.
The storage facilities under consideration consist of five 
bale, open mesh baskets constructed of treated lumber (Illustration 1), 
hydraulic lift dollies used to transport the baskets to and from load­
ing and unloading (Illustration 2), an elevated unloading machine 
consisting of an electric motor, rembert-type fan, and cyclone (Illus­
tration 3), tractors equipped with extra large hydraulic pumps and oil 
tanks (Illustration 4), and pole sheds to house the storage baskets. 
Experience of ginners in drier climates than Louisiana indicate pole
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Illustration 1. - Details of Five Bale Seed Cotton Storage
Baskets, Louisiana, 1961-62.
Illustration 2. - Hydraulic Lift Dolly Used to Move Storage
Baskets Around the Gin Yard, Louisiana, 
1961-62.
Illustration 3.
t
Elevated Facility Used to Transfer Seed 
Cotton from Trailer to Storage Basket, 
Louisiana, 1961-62.
Illustration 4. - Tractor, Hydraulic Lift Dolly, and Five
Bale Basket Used in Seed Cotton Storage 
System, Louisiana, 1961-62.
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sheds to be the most economical method of protecting cotton from 
the weather.
Feasibility of Seed Cotton Storage
One of the early studies of the effect of seed cotton storage 
on lint quality indicated that cotton~vith moisture levels of 14 per­
cent or less could be stored with no detrimental effect on lint
quality.^* More recent studies, however, indicate storage is feasible
2
with even higher levels of moisture. While preliminary in nature,
these studies do appear encouraging. On the basis of these prelimi­
nary studies and the experience of ginners in Texas and California 
using similar basket storage systems, it was assumed that most seed 
cotton could be stored in open mesh baskets in Louisiana with no 
quality deterioration. The further assumption was also made that 
ginners would exercise considerable discretion in selecting between 
cotton going into storage and that to be ginned immediately. To this 
end, the investment costs associated with the storage system include 
the cost of a portable moisture meter.
*Z. M. Looney and C. C. Speakes, "Conditioning and Storage of 
Seed Cotton with Special Reference to Mechanically Harvested Cotton," 
U.S.D.A., P.M.A., Washington, D. C., March, 1952, p. 11 (processed).
2F. B. Anderson and B. A. Waddle, "Effects of Storing Seed 
Cotton." Arkansas Farm Research. XI (1962), 3; F. B. Anderson and 
B. A. Waddle, Effects of Storing Seed Cotton in Bales on Quality and 
Value of Lint. Arkansas Agricultural Experiment Station, Mimeo Series 
No. 117, August, 1962; V. Alonzo Metcalf, Store Cotton Before Ginning? 
Missouri Agricultural Experiment Station, Special Report No. 20, Sep­
tember, 1962.
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Costs of Storage
The costs of storage will depend upon the amount of storage 
the ginner wishes to provide. The extent to which a ginner can 
extend his ginning season is limited by the length of time cotton 
can remain in storage and the amount of capital available. Conse­
quently, certain assumptions must be made in order that meaningful 
cost comparisons can be made. In addition, since costs were de­
veloped in the previous chapter at discrete capacities of 4, 8,
12, and 15 bales per hour, the assumption is made that ginning 
oost relationships at other discrete capacities between those speci­
fied are linear.
Investment Costs
Replacement costs are estimated for two levels of annual 
capacity. In one case the annual capacity of the gin, as discussed 
in Chapter IV, is increased by 25 percent and in the other case this 
capacity is increased by 50 percent. No attempt was made to increase 
the annual capacity of a fifteen bale per hour gin since no cost 
estimates are available for making comparisons. In all cases re­
placement costs per bale of capacity decrease as the capacity is 
increased from 25 percent to 50 percent. Replacement costs of a 
basket type seed cotton storage system for three gin sizes are shown 
in Table 22.
Table 22. Estimated Replacement Costs of Seed Cotton Storage Facilities Needed to Increase Gin
Capacity 25 Percent and 50 Percent, Three Model Gins, Louisiana, 1961-62
4 Bales per Hour Gin 8 Bales per Hour Gin 12 Bales per Hour Gin
Percent Increase Percent Increase Percent Increase
in Capacity in Capacity in Capacity
Item 25 50 25 50 25 50
Dollars
Baskets, 5-bale capacity 17,490 45,375 35,145 90,750 52,800 136,125
Hydraulic lift dolly 2,000 2,000 2,000 2,000 2,000 3,000
Basket loading facility 1,700 1,700 1,700 2,300 2,300 4,000
Tractors 2,000 2,000 2,000 2,000 2,000 3,850
Pole sheds 17,808 46,200 35,784 92,400 53,760 138,600
Moisture meter 400 400 400 400 400 400
Total Replacement costs 41,398 97,675 77,029 189,850 113,260 285,975
Per bale of storage cap. 77.52 71.09 72.19 69.04 70.74 69.34
Per bale stored 38.73 22.10 36.11 21.45 53.09 21.56
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Operating Costs
Fixed, variable, and total costs of operating a storage system 
at two levels of increased capacity are shown in Table 23 for three 
gin sizes. Fixed and variable costs of operating the storage system 
are estimated in the same manner utilized earlier in estimating gin­
ning costs. For all three gin sizes the average per bale costs of
storage, when spread over all bales ginned during the season, increase 
as the volume of cotton available through storage is increased from
25 percent to 50 percent. Costs increase because of the relatively
greater share of annual receipts which must be stored as volume is 
increased. Only the 25 percent level of increased capacity has been 
computed in order to make cost comparisons between the storage method 
and the increased gin capacity method of increasing annual capacity.
Combined per bale ginning and storage costs for the three gin 
sizes operated at volumes which approximate a 25 percent increase are 
shown in Tables 24 through 26. The derivation of these storage costs 
are shown in more detail in Appendix Tables 17 through 18.
Cost Comparisons
Per bale ginning cost comparisons between model gins achieving 
equal annual volumes by the storage method and by increasing the gin 
plant capacity are shown in Figure 15. For all three gin sizes the 
costs associated with gins achieving added volume through seed cotton 
storage are higher than costs for a gin achieving this volume by in­
creasing the capacity of the gin plant.
Table 23. Fixed, Variable, and Total Costs of Storing Seed Cotton by Basket Method, Increased
Gin Capacity of 23 Percent and 50 Percent, Three Model Gins, Louisiana, 1961-62.
14 Bales per Hour Gin 8 Bales per Hour Gin 12 Bales per Hour Gin
Percent Increase 
in Capacity
Percent Increase 
in Capacity
Percent Increase 
in Capacity
Item 25 50 25 50 25 50
Fixed Costs: 
Depreciation 3,093 7,301
Dollars 
5,757 14,188 8,461 22,734
Interest on Investment 1,242 2,930 2,311 5,696 3,398 8,579
Insurance 570 1,345 1,061 2,614 . 1,560 3,938
Taxes 207 488 385 949 566 1.430
Total Fixed Costs 5.112 12.064 9.514 23.447 13,985 36.681
Variable Costs: 
Labor ($1.00) 441 1,823 880 1,825 661 2,736
($1.25) 551 2,279 1,100 2,281 826 3,420
Power 170 702 338 1,405 508 2,106
Fuel, oil, grease 43 177 85 v 354 128 531
Repairs and maintenance 196 365 303 660 410 1,020
Yard Insurance 16 67 33 133 49 203
Compensation & Liability Ins.
($1.00) 35 147 71 147 53 220
($1.25) 44 183 88 184 66 275
Total Variable Costs
($1.00) 901 3,281 1,710 4,524 1,809 6,816
($1.25) 1.020 3,773 1,947 5.017 1.987 7,555
Total Costs ($1.00) 6,013 15,345 11,224 27,971 15,794 43,497
($1.25) 6.132 15,837 11,461 28,464 15,972 44,236
Total Cost per ($1.00) .84 1.80 .79 1.64 .74 1.70
bale ginned ($1.25) .86 1.85 .80 1.67 .75 1.73
Total Bales Ginned (number) 7,116 8,539" 14,232 17,079 21,349 25,618
Total Bales Stored (number) 1,069 4,420 2,133 8,849 3,202 13,266
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Table 24. Combined per Bale Ginning and Storage Costs for a Four
Bale per Hour Gin Operated at Specified Annual Volumes,
Areas I and II, Two Wage Rates, Louisiana, 1961-62.
Ginning Costs Storage Costs Total Costs
Annual
Volume
$1.00 
Per Hour
$1.25 
Per Hour
$1.00 
Per Hour
$1.25 
Per Hour
$1.00 
Per Hour
$1.25 
Per Hour
Bales dollars dollars dollars dollars dollars dollars
Area I
2,000 16.70 16.90 2.56 2.56 19.26 19.46
3,000 13.25 13.60 1.70 1.70 14.95 15.30
4,000 11.40 11.70 1.28 1128 12.68 12.98
5,000 10.40 10.60 1.02 1.02 11.42 11.62
6,000 9.75 10.05 .86 .86 10.61 10.91
7,000 9.22 9.45 .83 .85 10.05 10.30
Area II
2,000 19.40 19.80 2.56 2.56 21.96 22.36
3,000 15.15 15.40 1.70 1.70 16.85 17.10
4,000 12.75 13.05 1.28 1.28 14.03 14.33
5,000 11.50 11.70 1.02 1.02 12.52 12.72
6,000 10.65 10.90 .86 .86 11.51 11.76
7,000 10.00 10.23 .83 .85 10.83 11.08
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Table 25. Combined per Bale Ginning and Storage Costs for an Eight
Bale per Hour Gin Operated at Specified Annual Volumes,
Areas I and II, Two Wage Rates, Louisiana, 1961-62.
Annual
Volume
Ginning Costs 
per Bale
$1.00 
Per Hour
$1.25 
Per Hour
Storage Costs 
per Bale
$1.00 
Per Hour
$1.25 
Per Hour
Total Costs 
per Bale
$1.00 
Per Hour
$1.25 
Per Hour
Bales dollars dollars dollars dollars dollars dollars
Area I
4,000 14.10 14.30 2.38 2.38 16.48 16.68
5,000 12.45 12.75 1.90 1.90 14.35 14.65
6,000 11.40 11.65 1.59 1.59 12.99 13.24
7,000 10.60 10.90 1.36 1.36 11.96 12.26
8,000 10.00 10.30 1.19 1.19 11.19 11.49
9,000 9.55 9.80 1.06 1.06 10.61 10.86
10,000 9.20 9.40 .95 .95 10.15 10.35
11,000 8.90 9.10 .86 .86 9.76 9.96
12,000 8.65 8.90 .81 .81 9.46 9.71
13,000 8.45 8.70 .78 .78 9.23 9.48
14,000 8.28 8.50 .79 .79 9.07 9.29
Area II
4,000 16.20 16.45 2.38 2.38 18.58 18.83
5,000 14.15 14.50 1.90 1.90 16.05 16.40
6,000 12.85 13.15 1.59 1.59 14.44 14.74
7,000 11.90 12.10 1.36 1.36 13.26 13.46
8,000 11.10 11.35 1.19 1.19 12.29 12.54
9,000 10.55 10.75 1.06 1.06 11.61 11.81
10,000 10.10 10.30 .95 .95 11.05 11.25
11,000 9.65 9.90 .86 .86 10.51 10.76
12,000 9.40 9.65 .81 .81 10.21 10.46
13,000 9.13 9.35 .78 .78 9.91 10.13
14,000 8.90 9.12 .79 .79 9.69 9.91
128
Table 26. Combined per Bale Ginning and Storage Costs for a Twelve
Bale per Hour Gin Operated at Specified Annual Volumes,
Areas I and II, TWo Wage Rates, Louisiana, 1961-62.
Ginning Costs Storage Costs Total Costs
per Bale per Bale per Bale
Annual
Volume
$1.00 
Per Hour
$1.25 
Per Hour
$1.00 
Per Hour
$1.25 
Per Hour
$1.00 
Per Hour
$1.25 
Per Hoi
Bales dollars dollars dollars dollars dollars dollar)
Area I
6,000 12.45 12.65 2.33 2.33 14.78 14.98
7,000 11.45 11.60 2.00 2.00 13.45 13.60
8,000 10.70 10.90 1.75 1.75 12.45 12.65
9,000 10.20 10.35 1.55 1.55 11.75 11.90
10,000 9.70 9.85 1.40 1.40 11.10 11.25
11,000 9.30 9.45 1.27 1.27 10.57 10.72
12,000 9.00 9.15 1.16 1.16 10.16 10.31
13,000 8.70 8.85 1.08 1.08 9.78 9.93
14,000 8.45 8.60 1.00 1.00 9.45 9.60
15,000 8.25 8.40 .93 .93 9.18 9.33
16,000 8.10 8.25 .87 .87 8.97 9.12
17,000 7.95 8.10 .82 .82 8.77 8.92
18,000 7.80 8.00 .79 .79 8.59 8.79
19,000 7.65 7.90 .77 .77 8.45 8.67
20,000 7.58 7.80 .75 .75 8.33 8.55
21,000 7.48 7.70 .74 .75 8.22 8.45
Area 11
6,000 14.30 14.60 2.33 2.33 16.63 16.93
7,000 13.00 13.20 2.00 2.00 15.00 15.20
8,000 12.10 12.25 1.75 1.75 13.85 14.00
9,000 11.40 11.60 1.55 1.55 12.95 13.15
10,000 10.80 10.90 1.40 1.40 12.20 12.30
11,000 10.30 10.45 1.27 1.27 11.57 11.72
12,000 9.90 10.05 1.16 1.16 11.06 11.21
13,000 9.55 9.70 1.08 1.08 10.63 10.78
14,000 8.25 9.40 1.00 1.00 9.25 10.40
15,000 9.00 9.15 .93 .93 9.93 10.08
16,000 8.75 8.90 .87 .87 9.62 9.77
17,000 8.60 8.75 .82 .82 9.42 9.57
18,000 8.35 8.60 .79 .79 9.14 9.39
19,000 8.30 8.50 .77 .77 9.07 9.27
20,000 8.18 8.35 .75 .75 8.93 9.10
21,000 8.02 8.20 .74 .75 8.76 8.95
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Dollars per 
bale
Gin with storage20.00 -
Equivalent capacity gin - no 
storage17.50 * 4 bale gin w/s
8 bale gin w/s15.00 -
12.50 ■
12 bale gin w/s
10.00 -
5 bale gin
10 bale gin7.50 -
15 bale gin
5.00 -
2.50 ■
4 6 14 162 8 10 12 18 20
Thousand Bales
Figure 15. - Relation of Average Ginning Costs Between Two Methods 
of Obtaining Increased Annual Volumes - Increased 
Gin Capacity and Seed Cotton Storage, Three Different 
Size Gins, Area I, $1.00 per Hour Wage Rate, Louisiana, 
1961-62.
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The immediate implication of this cost comparison would indi­
cate that it would not pay a ginner to attempt to increase his capa­
city through the basket storage method. This conclusion would be 
justified in the case of a ginner deciding between alternatives if 
he did not already hab« "sunk" costs in a gin which could still be 
used. In terms of ginners' long-run planning horizon these cost 
comparisons should give some insight on how to look at the future.
While not equally applicable among all ginners, the cost dif­
ferences illustrated in Figure 15 may be less than it would appear. 
It is generally recognized among ginners who furnish their custom­
ers with cotton trailers that the gin could operate with substan­
tially fewer trailers if a basket storage system were utilized. 
Faster return of trailers to the field would reduce the number 
needed. As an illustration, a ginner operating an eight bale per
i
hour gin and ginning approximately 8,000 bales annually might now 
own forty cotton trailers which he furnished at no cost to this 
customers. By installing a basket storage system he might be able 
to operate his gin satisfactorily by providing only ten trailers to 
his customers. Using the fixed cost estimates shown in Table 8, 
this would result in a saving of approximately 29c per bale. Even 
greater savings would be achieved if repair and tire costs were con­
sidered in addition to the elimination of a considerable headache in 
managing trailers.
The evidence presented thus far tends to indicate that a gin­
ner contemplating the long-run situation would do well to plan a gin
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large enough to handle his anticipated volume without resorting to 
a storage system such as described and analyzed in this study.
However, gin storage of seed cotton appears to have considerable 
merit for the ginner with "sunk" costs in a serviceable, low capa­
city gin of limited size. In the short-run, as long as this ginner 
is meeting his variable costs and contributing something toward his 
fixed costs, he will maximize returns or minimize losses by contin­
uing to operate the gin. If he can increase his volume by a storage 
system and in doing so contribute more to his fixed costs within the 
gin, it would pay him to do so. Thus, while it may be perfectly 
logical in the long-run to make cost comparisons between new gins 
as shown in Figure 15, in the short-run these cost comparisons should 
be made by excluding those fixed costs associated with an existing 
gin using a storage system.
Cost data suitable for making cost comparisons between dis­
crete sizes of older cotton gins utilizing seed cotton storage and 
new gins of comparable capacity are not available. However, on the 
basis of evidence already presented in this study relevant to the 
substantial influence of fixed costs on total average costs of gin­
ning, it appears self evident that ginners with "sunk" investment 
costs in a usable gin could increase volume through the storage 
method at lower costs than investing in a new, larger capacity gin.
An alternative method of increasing gin capacity available to 
ginners who already have a serviceable gin of limited capacity is 
adding one or two additional stands to the existing facility. Usually
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the cost of the additional gin stands is only a part of the total 
cost associated with increasing capacity in this manner. The total 
cost depends on what other equipment in the gin requires alteration 
or replacement to handle the increased volume. Ginners selecting 
this method of increasing capacity often encounter relatively high 
operating costs because of inefficient gin layouts and bottlenecks.
No empirical data on this method of increasing gin capacity are 
available on which to make cost comparisons with the methods analyzed 
in this study.
Institutional Barriers to Storage
It is beyond the scope of this study to do a thorough analy­
sis of the institutional barriers to establishing a seed cotton
v
storage system at a cotton gin. The best that can be hoped for is 
to acquaint the reader with some of the problems which must be faced 
in changing a well established system of behavior patterns.
The comparative analysis in this chapter has for the most part 
ignored these institutional barriers. While not identifying them by 
this name, ginners are generally aware of their existence. When 
the idea of seed cotton storage is advanced, many ginners agree on 
the general merits of the system but are quick to point out areas 
where customer resistance would be encountered.
Earlier in this chapter it was pointed out that seed cotton 
storage is not new. In earlier times seed cotton was harvested by 
hand labor at a more leisurely pace and held on the farm until a
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sufficient quantity was available to make a trip to the gin. The 
harvesting operation was spread over a much longer period; conse­
quently, cotton arrived at the gin over a longer period of time 
in a distribution pattern which was less leptokurtic than it is 
today. As a result, farmers were not required to wait excessively 
long periods to have their cotton ginned and sold. The traditional 
desire to market cotton :soon after harvesting is still prevalent 
among cotton farmers. Farmers usually need their money at this 
time to clear debts incurred during the production season. A 
storage system would necessitate further financing of the cotton 
crop until it was ginned and sold. Another alternative would be to 
sell or borrow on the seed cotton at some specified percent of its 
value while still in storage subject to an adjustment when it was 
ginned. At present there is no acceptable method of grading seed 
cotton which would facilitate the sale of seed cotton prior to gin­
ning. A miniature gin which could duplicate the equipment in the 
gin might be employed to obtain a lint sample sufficient to sell the 
cotton. The cost of such a gin would in all probability be prohibi­
tive for an individual ginner.
Prior to the government loan and storage program price fluc­
tuations were an important factor in cotton marketing and are still 
important to a limited extent. The question of who assumes the risk 
of price change during storage, while not as important as it once was,
i
is still a factor which might inhibit customer acceptance of seed 
cotton storage at the gin.
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Costs associated with losses by fire during storage have 
been included in the cost estimates developed in this chapter.
Losses resulting from quality deterioration during storage are 
another matter. Although the assumption was made earlier that cot­
ton could be stored over time with no quality deterioration, it is 
conceivable that some quality damage could result from storing ex­
cessively wet cotton or leaving it in storage for excessive lengths 
of time. The assumption that seed cotton was storable was based on 
the prudent exercise of judgment and the use of a moisture meter by 
the ginner. If the ginner neglects to exercise this prudence, qual­
ity damage to the cotton could result. Who will bear the burden of 
this loss and what criteria will be used in determining what the 
quality of the cotton was before damage from storage?
CHAPTER VI
COTTON PRODUCTION DENSITY
The combined assembly and ginning average cost curve dis­
cussed and illustrated earlier is materially influenced by the 
density of cotton production in the area from which the gin draws 
cotton. A ginner seeking information on which to base rational 
economic decisions must be cognizant of the amount of cotton in 
his area and how he would have to extend his supply area with a 
given increase in annual volume ginned. To apply the model gin 
and assembly costs developed in this study to his own situation he 
must have some idea of the location and density of cotton production 
in his anticipated supply area.
Source of Data
Cotton production density data were obtained for the twelve 
parishes under study from the state and parish offices of the Agri­
cultural Stabilization and Conservation Committees. Each farm his­
tory card was examined to determine if the farm had a cotton allotment 
and the 1960 allotment acreage recorded by aerial photograph number. 
Allotment acreages were then summarized for each aerial photograph 
and the number of square miles on each photograph computed. The
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cotton density per square mile was computed and this information 
was then transferred to parish road maps. This method pinpointed 
cotton production within an area approximately two and one-half 
miles square depending on the area covered by the aerial photo­
graph. This appears to be the most precise method available to 
locate cotton production short of a complete enumeration. Because 
of the method used in constructing parish key maps for use with 
these aerial photographs, this method of locating cotton production 
density tends to bias the location slightly in a northeast direc­
tion. The amount of bias, however, was judged insufficient to 
affect the results of this study. The general patterns of cotton 
production density for Areas I and II are shown in Figures 16 and 
17.
Application of the Model
The purpose of this section is to show the application of 
the model gin cost data and assembly cost data to a limited area in 
the State. It is hoped that this will provide a ginner with a logi­
cal approach to the application of ithese data to his own situation 
for planning purposes.
Since cotton production data are published on a parish basis, 
one of the most important criteria for selecting a parish was a 
minimum of inter-parish hauling of seed cotton. This was to insure 
that all or most of the cotton produced in the parish was ginned in 
the parish. Tensas Parish was selected for this reason and also
AREA I
M I S S I S S I P P I
O VER 2 0 0
Figure 16. - Cotton Production Density, Area I, Louisiana, 1960.
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Figure 17. - Cotton Production Density, Area II, touisiana, 1960.
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because of the relatively uniform density of cotton production 
throughout the Parish.
Tensas Parish is bordered on the east by the Mississippi 
River with the nearest bridge well beyond the usually accepted 
hauling distance for seed cotton. The western boundary of the 
Parish is formed by the Tensas River and Big Roaring Bayou with 
only one road crossing. To the north the Parish is bounded by the 
Tensas River, Mill Bayou, and Bayou Vidal with two road crossings.
The southern boundary of Tensas Parish is formed by Concordia Par­
ish and is only nine miles long. Three roads provide cross-parish 
movement in this direction. The principal barriers to cross-parish 
hauling of seed cotton are the Mississippi River to the east and 
the Tensas River to the north and west. Some cotton is thought to 
move south into Concordia Parish to a gin in Clayton, but a large 
part of this is offset by an inflow of cotton from Concordia Parish.
At present there are six gins in the Parish located in pairs, 
with two at Waterproof, two at St. Joseph, and two at Newellton (See 
Figure 18). The combined hourly capacity of all six gins is esti­
mated to be slightly less than 50 bales per hour. Utilizing the 
same procedure used previously to estimate capacity, these six gins 
have an annual capacity of about 71 thousand bales. The production 
in Tensas Parish was 18.7 thousand bales in 1961, and 23.6 thousand 
bales in I960.* The average production for the ten-year period 1952
^Louisiana Crop Reporting Service, Louisiana Cotton: Acreage,
Yield, and Production, 1952-61, Alexandria, Louisiana.
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Figure 18. - 1960 Cotton Production Density and Location of Present
and Proposed Gin Facilities, Tensas Parish, Louisiana.
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to 1961 was 23.4 thousand bales. Hence, production averaged about 
one-third of the available gin capacity.
Tensas Parish contains a land area of approximately 398.7 
thousand acres or about 623 square miles.^ Of this area 61.5 per­
cent is in farms. The bulk of the land not in farms is on the 
western and northern borders of the Parish. The Chicago Mill and 
Lumber Company has large timber holdings in this area. On a parish- 
wide basis the average density of cotton production is 37.5 bales 
per square mile and on the basis of land in farms, 61.0 bales per 
square mile. Only in a few isolated areas does cotton production 
exceed the range of 10 to 100 bales per square mile. For this 
reason the assumption of a uniform density of 50 bales per square 
mile appears reasonable. The location and density of cotton pro­
duction in Tensas Parish is shown in Figure 18.
In locating gin facilities in Tensas Parish consistent with 
the cost estimates developed in this study, it would appear most 
economical from an industry standpoint to establish one gin in the 
parish capable of handling the entire crop. If this gin were cen­
trally located in the Parish, hauling distances of 20-25 miles would 
be involved. Earlier studies which were concerned with the average 
distance farmers hauled cotton generally indicated that farmers tend 
to resist hauling cotton more than 10 miles with the average haul
3
being around 5 or 6 miles. This limit has probably increased
^U. S. Department of Commerce, Bureau of the Census, 1959 Census 
of Agriculture - Preliminary. Tensas Parish. Louisiana. December, 1960.
^Weaver and Fetrow, o£. cit.. p. 83.
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somewhat in the past ten years as gins have decreased In number 
and transportation facilities have improved.
As a result of expected farmer resistance to long hauling 
distances, a number of factors other than costs were considered 
when locating optimum ginning facilities in the parish. The most 
important of these factors were:
1. Ginning facilities should be located with easy 
access to a paved road and a railroad.
2. Consideration should be given to locations ad­
jacent to an existing cotton warehouse in Newell- 
ton.
3. Consideration should be given to the accessibility 
of other compresses, warehouses, and oil mills.
4. Cotton should not be hauled more than twelve air 
miles distance to the gin or thirty to forty-five
minutes away from the gin.
5. Gin capacity should be sufficient to handle the 
crop in good years.
Two gin locations were selected as most nearly meeting the. 
established criteria (see Figure 18). Concentric circles are drawn 
around these two sites at two-mile intervals to illustrate that most 
of the cotton in the Parish falls within the twelve mile limit. Both 
gin sites are located on a railroad and a paved highway. The Newel1- 
ton site is adjacent to the warehouse which is also on the railroad. 
The Chamblee Spur site is located between the railroad and U. S. High­
way 65. Both sites are equally accessible bjr direct highway or rail
to warehouses and compresses in either direction at Ferriday and Tal­
lulah. The warehouse and compress at Winnsboro is accessible to 
nearly any site in Tensas Parish by truck. Since the nearest oil
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mill is at Monroe and seed can be shipped either by truck or rail, 
this is not an important consideration in the location of gins in 
Tensas Parish.
Two ten bale per hour gins, each with an annual capacity of 
more than 14 thousand bales would provide ample ginning capacity 
to handle the crop. This would provide sufficient excess capacity 1 
to handle the crop in the years of high production. Figure 18 in­
dicates that the Newellton gin may have slightly more cotton avail­
able than the other site; however, this difference does not appear 
sufficient to call for a larger gin at this site.
Using the costs illustrated in Figure 11, this situation 
would provide ginning costs of approximately $9.00 per bale. The 
combined costs of assembly and ginning, as shown in Figure 13, 
would be about $11.50 per bale. This compares with current ginning 
charges of $2.25 per 100 pounds of lint plus $5.00 for bagging and 
ties, or $16.25 for a 500 pound bale.
No doubt there are other possible alternatives to the gin 
locations posed in this chapter. However, the locations selected 
appear to satisfy quite well those locational criteria stated earlier. 
One factor not mentioned but of some importance in reducing ginning 
costs is the accessibility of a natural gas supply. The use of 
natural gas for drying can result in savings of thirty or forty 
cents per bale over the use of butane. No general information is 
available on the location of natural gas lines in Tensas Parish; 
however, it is known that natural gas is available at both the sites 
selected.
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It is not the purpose of this study to suggest that those 
gins in Tensas Parish which do not fit the criteria for gin loca­
tions suggested should be shut down and new gins established at the 
proposed sites. Rather, the purpose is to establish in a somewhat 
detached, objective manner what appears to be the long-run equili­
brium situation. A ginner contemplating the future is well advised 
to keep in mind that for some years to come he will have to share 
his supply area with other gins. It is interesting to note, how­
ever, that a new gin is already located at the Newellton site and 
another new gin has been built on an old gin site two and one-half 
miles south of the proposed Chamblee Spur site. Since this gin 
location meets all the locational criteria nearly as well as the 
proposed site, it is doubtful that this distance will be sufficient 
to move the gin in the long-run.
Applicability to Other Areas
Tensas Parish was selected to illustrate the application of 
the model gin structure because of the relatively uniform density of 
production throughout the Parish and a minimum of inter-parish haul­
ing of seed cotton. Admittedly this Parish presented fewer problems 
than could be expected in other areas. Tensas Parish was treated in 
isolation because production and other data are published on a parish 
basis. It is conceivable, however, where physical barriers to inter­
parish movements of seed cotton do not exist, that model applications 
would encompass two or perhaps more parishes.
The application of the model to other locations could be 
undertaken in a manner quite similar to that used in Tensas Parish.
If the area were one in which cotton production was not expected to 
maintain its competitive position, such as Area II in this study, 
model gin cost estimates would of necessity reflect the shorter 
depreciation period and hence higher ginning costs. The weighting 
of various criteria used in selecting gin sites will probably vary 
between different areas. For example, suppose a warehouse and com­
press were located in the production area under consideration al­
though not adjacent to the ideal gin site from a distance standpoint. 
The economies associated with locating the gin adjacent to the ware­
house and compress might be sufficient to overcome the general re­
luctance of farmers to haul cotton more than 10 to 12 miles. Lower 
ginning charges which reflect these efficiencies would be the eco­
nomic incentive necessary in motivating farmers to haul their cotton 
farther.
In the application of the model to any area, economies of size 
within the gin tend to be greater than added assembly costs. However, 
these economies do not motivate farmers to haul cotton greater dis­
tances unless they are reflected in lower ginning charges. At the 
present time in Louisiana the reluctance of ginners to depart from 
uniform ginning charges tends to preserve the status quo. This re­
luctance to engage in price competition accounts in large measure for 
the slow progress toward the eventual situation postulated in this 
study, i.e., fewer and larger gins in the State.
CHAPTER VII 
SUMMARY AND CONCLUSIONS
The primary purpose of this study was to provide ginners 
with some insight into the conflicting situation facing them in 
the area of economic planning. Ginners are faced with a paradoxi­
cal situation in which excess gin capacity is generally accepted 
as the prevailing situation throughout the Cotton Belt, while at 
the same time they are often unable to gin cotton as rapidly as 
their customers demand. A secondary objective was to investigate 
per unit cost reductions associated with volume and to study the 
relation of ginning costs to size of gin plant, or scale. Assembly 
costs were included in the analysis because with increasing gin 
size, cotton must be assembled over increasing distances at increas­
ing costs. Assembly cost estimates were made for four levels of 
production density and combined with model gin cost estimates to 
illustrate what appears to be the economic prospects of the cotton 
ginning industry in Louisiana. Guides to the use of the study find­
ings by ginners in their quest for lower ginning costs and movement 
toward long-run equilibrium were provided by applying the model to a 
limited area of Louisiana.
Two areas in the State were selected for study, primarily to 
demonstrate the diversity of cotton production prospects facing
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ginners in the State. The first area was one in which cotton was 
expected to maintain its competitive position. The second area 
was one in which cotton was expected to continue to decline in im­
portance. Normal depreciation and debt amortization schedules were 
the expected outlook in the first area while relatively shorter de­
preciation and debt repayment schedules were expected in the second
area. Because of faster debt retirement ginning costs would be ex­
pected to be higher in the second area.
Average cost estimates were developed for gins with capacities
of 4, 8, 12, and IS bales per hour. Gins were assumed to operate at
several levels of annual volume measured in hours of operation.
These levels were arbitrarily set at 600, 800, 1,000, 1,200, 1,400, 
and 1,700 hours annually.
Gin cost estimates were made for the two production areas 
using a quasi-synthetic or a modified economic-engineering approach. 
The method used departs from a pure economic-engineering approach to 
the generation of cost data by studying investment and operating costs 
of four new, all-electric cotton gins of different size located in 
Louisiana. Adjustments were made in the cost structure of these four 
gins when they did not appear reasonable or where it was ascertained 
that difficulties were encountered during the first year of operation. 
Cost estimates were made for the two production areas previously dis­
cussed using two levels of hourly wages for gin labor. Although a 
wage rate of $1.00 per hour generally reflected conditions in Loui­
siana, a wage rate of $1.25 per hour was used in anticipation of
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rising wages and che possibility of gin labor eventually coining 
under the provisions of minimum wage laws. These two hourly wage 
rates resulted in different ginning costs ranging from 25$ per bale 
in the four bale per hour gin to 17$ per bale in the fifteen bale 
per hour gin.
Average Ginning Costs
Average gin cost estimates for the four gin sizes analyzed 
continued to decline well beyond the largest volume encountered by 
any gin in Louisiana. This indicates that, provided sufficient 
cotton is available, the larger the gin the lower are ginning costs 
per bale. For example, when the four model gins are operated for
1,700 hours annually in Area I, assuming a wage rate of $1.00 per 
hour, the costs per bale are $9.86 for the four bale gin, $8.76 for 
the eight bale gin, $7.90 for the twelve bale gin-, and $7.61 for the 
fifteen bale gin. This is a 23 percent decrease in costs from the 
four bales per hour gin to the fifteen bales per hour gin. The per­
centage reductions in costs are even greater when the gins are used 
at less than annual capacity. For example, when the gins are oper­
ated for 600 hours annually the reduction in cost from a four bale 
gin to a fifteen bale gin is $16.58 per bale to $11.76 per bale, a 
reduction of 29 percent.
Economies of Scale
Economies of scale in cotton gins were demonstrated by holding 
the number of hours of annual operation constant and varying the gin
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size. Three aspects of these scale relations appear significant.
(1) As plant size is increased, average unit costs de­
crease rapidly from a four bale to an eight bale per hour gin and 
then at a less rapid rate as gin size is increased further. For 
example, when gins are operated 600 hours annually, per unit costs 
drop $2.61 as gin size is increased from four bales per hour to 
eight bales per hour, but only 55c when gin size is increased from 
twelve bales per houroto fifteen bales per hour.
(2) Average unit costs decrease substantially as the annual 
utilization of the plant is increased. For example, when a four 
bale per hour plant is utilized for only 600 hours, costs are $16.58 
per bale, but only $9.86 per bale when the same plant is operated
1,700 hours.
(3) The magnitude of scale economies decrease as the annual 
hours of operation increase. For example, the reduction in costs 
for a four bale gin operated for 600 and 1,700 hours is from $16.58 
per bale to $9.86 per bale, a reduction of $6.72. The reduction in 
costs for a fifteen bale gin operated for 600 and 1,700 hours is 
from $11.76 per bale to $7.61 per bale, a reduction of only $4.15 
per bale.
Assembly Costs
Underlying all gin cost models was the assumption that cotton 
arrived at the gin in some definable pattern. The average distribu­
tion of seed cotton receipts at gins during the ten-year period
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1950-59 was the distribution used in this study. Annual gin capa­
cities were determined primarily on the basis of this assumed dis­
tribution of cotton arrivals at gins. While this distribution is 
an average and does not reflect the wide differences in year to 
year harvesting patterns, its use appears considerably more reason­
able than cotton receipts during any single year.
Costs associated with the movement of seed cotton from the 
field to the gin were estimated from data obtained by personal inter­
view with cotton producers and custom harvesters. The most common 
method of moving cotton from the field to the gin was found to be a 
pick-up truck pulling a five-bale cotton trailer. Investment and 
operating costs were estimated and average assembly costs computed 
for four levels of cotton production density. On the basis of data 
obtained from the Louisiana Agricultural Stabilization and Conserva­
tion Committee, densities of 50, 100, 200, and 300 bales per square 
mile were found to embrace nearly all production in the two areas 
studied. Average cost curves indicate that assembly costs per bale 
increase with distance from the gin, but at a decreasing rate for 
all densities of production considered. For example, at a density 
of 50 bales per square mile, a 1,000 bale increase in the amount of 
cotton available to the gin, from 2,000 to 3,000 bales, increases 
average assembly costs 22c per bale. A similar increase from 29,000 
to 30,000 bales only increases average assembly costs 6$ per bale.
Since the alternative of increasing the volume of cotton pro­
cessed in a gin by increasing the intensity of production in the
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existing supply area is severely limited by the acreage control 
program and the patterns of technological adoption, the volume of 
cotton handled annually by a gin can be increased most effectively 
by increasing the size of the supply area. Consequently, distance 
hauled and, thus, assembly costs per bale increase in the manner 
indicated earlier. Economies associated with increasing gin size 
must, therefore, be examined in combination with the dis-economies 
of increasing assembly costs.
Combined Assembly and Ginning Costs
Assembly costs are usually borne by the cotton producer and 
not the ginner. This study, however, is concerned with the combined 
assembly and ginning cost to the industry as a guide to achieving 
the industry goal of more efficient cotton marketing. Average as­
sembly costs per bale were added to average ginning costs per bale 
to obtain a combined average cost for the two operations. Since 
ginning costs decrease with increases in volume and assembly costs 
increase, the shape of the combined cost curve depends on the rela­
tive influence of its individual parts. In this case, economies 
within the gin are greater than added costs of assembly and the com­
bined average cost curve continues to decline over the entire range 
of volumes considered. For example, combined assembly and ginning 
costs for a four bale gin in Area I, with an assumed wage rate of 
$1.00 per hour and a production density of 50 bales per square mile, 
decrease from $17.90 per bale at an annual volume of 2,000 bales to
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$11.65 per bale at an annual volume of 6,000 bales. This is a 35 
percent reduction. Similarly, combined assembly and ginning costs 
for a fifteen bale gin operating under the same conditions decrease 
from $14.37 per bale at an annual volume of 7,000 bales to $10.90 
per bale at an annual volume of 22,000 bales. This decrease repre­
sents a 24 percent reduction in the combined costs. The combined 
cost curves decline less rapidly than the ginning cost curves alone 
because of the influence of increasing assembly costs. In the two 
examples just cited, the combined costs decreased 35 percent and 24 
percent. When ginning costs alone are considered under the same 
conditions, costs decrease 42 percent and 38 percent, respectively.
Storage as _a Method of Increasing Capacity
As an alternative to increasing annual volume by enlarging 
the capacity of the gin, cost data were developed for a basket stor­
age system designed to increase gin capacity by extending the period 
during which the gin could operate. Cost estimates were developed 
in the same manner utilized in estimating model gin costs. Costs for 
the storage system were then integrated into the gin cost structure 
and cost comparisons made between the gin-storage method of achiev­
ing a given annual capacity and a new gin with equivalent annual 
capacity. These comparisons indicate that when only new gins are 
considered (that is, a new gin with a storage system versus a new 
gin of equivalent annual capacity without storage), lower ginning 
costs per bale result when the initial investment is made in a gin
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plant sufficiently large to handle the anticipated volume without 
storage. For example, the average difference in costs between the 
two methods was about 51$ per bale higher for a new four bale gin 
with storage than for a new five bale gin and about 70$ per bale 
higher for a new twelve bale gin with storage than for a new fif­
teen bale gin.
Most ginners, however, are faced with a situation where 
they have to consider costs already "sunk" in an existing gin. No 
empirical data were available for,making comparisons between old 
gins of varying size with a storage system and new gins of equiva­
lent. capacity. However, the omission of heavy fixed investment 
costs from the old gin side of the comparison may suggest that 
ginners owning existing facilities would do well to investigate a 
storage system before investing in a new gin.
The analysis of seed cotton storage generally ignored the 
effects of certain institutional barriers to storage. While it was 
beyond the scope of this study to investigate these barriers, it did 
appear useful to discuss them briefly so that ginners might anticipate 
areas of possible resistance or where substitution of other institu­
tional arrangements might be necessary.
Implications
The implications for ginners appear rather clearcut. Economies 
of scale within gin plants which are not offset by increasing assembly 
costs, at least not at volumes generally considered feasible today,
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Indicate that in the long-run the Louisiana cotton Industry Is 
likely to continue moving toward fewer and larger cotton gins.
Thus, there are sound economic reasons for this trend which has 
been evident since 1915.
Cost comparisons indicate that, in the case of a ginner con­
sidering the alternative of a new gin with storage as opposed to a 
new gin of equivalent capacity without storage, lower unit costs 
will be realized if the investment is made in a gin of sufficient 
capacity to handle anticipated cotton receipts without resorting 
to storage. For a ginner wishing to increase capacity, but faced 
with a "sunk" investment in a serviceable gin, investment in a 
storage system may be the least-cost, short-run method of achieving 
this additional capacity.
Application of the Model
The usefulness of the model developed in this study will be 
determined when ginners attempt to apply it to their own situation.
As a guide to its application, one area - Tensas Parish - was se­
lected and the model applied in determining what appeared to be the 
long-run equilibrium position in the Parish. Certain criteria were 
established for the location of gin sites. Because of farmer re­
sistance to hauling cotton relatively long distances and because 
production in the Parish would exceed the capacity of a fifteen bales 
per hour gin, two ten bales per hour gins appeared to constitute the 
optimum situation. Cost estimates developed herein indicate that in
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this situation ginning costs would be approximately $9.00 per bale 
and combined assembly and ginning costs approximately $11.50 per 
bale, as compared to current ginning charges of $16.25 per 500 pound 
bale. I
When applied in other areas, the suggested locational cri­
teria may be weighted in a somewhat different manner. That is, one 
requirement may be deemphasized in order to meet another requirement 
which has greater economic importance. Problems of this kind, how­
ever, must be judged at the time and place in which they occur. De­
spite the uniqueness of each situation, it is felt that the general 
procedure presented herein provides ginners with a systematic, if 
not "pat," approach to analyzing future trends and reducing ginning 
costs.
Limitations
A word of caution seems appropriate to those who would use the 
findings of this study without first becoming thoroughly familiar with 
the methodology used. The fixed cost allocations and some of the as­
sumptions used in this study were necessarily somewhat arbitrary.
Despite this, the cost estimates contained in the study are considered 
to be typical and reasonable for the situations in which they occur. 
When a considerable degree of arbitrariness was required, because of 
a lack of information or wide divergences in available information, a 
special effort was made to spell out the decision in detail in order 
that the reader might reach his own conclusions concerning its validity.
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No apologies are made for this arbitrariness since the synthetic 
approach tp the generation of cost data> by its very nature, re­
quires such action.
A further limitation of the study involves the distribution 
of seed cotton receipts at gins. Some of its limitations were 
pointed out earlier. They bear repeating. The distribution used 
was a ten-year average and masked the wide differences in harvest­
ing patterns which occur from year to year. This distribution was 
basic to the determination of annual gin capacities and to the costs 
involved in the storage of seed cotton. To the extent that year to 
year changes in the distribution of seed cotton arrivals differ irom 
the average distribution used, annual gin capacities will depart from 
those used in this study. Similarly, the amount of seed cotton re­
quiring storage will depend upon the pattern of harvesting for indi­
vidual years. If the season is one in which cotton, because of 
environmental factors, is harvested at a relatively constant rate 
over the entire season, relatively little of the storage capacity 
will be needed and utilized. On the other hand, if the harvesting 
season is dry and proceeds at a rapid pace with few interruptions, 
storage and ginning capacity may be woefully inadequate.
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Appendix Table 1. Fixed Ginning Costs for a Four Bale per Hour Model Gin Operated for Specified Hours
Annually, Area I, Louisiana, 1961-62.
Item of Cost
Annual Hours of Operation
600 800 1000 1200 1400 1700
*■ dollars
Fixed Costs:
Management® 4,125.00 4,125.00 4,125.00 4,125.00 U, 125.00 4,125.00
Office salaries - - - - - -
Depreciation 8,406.67 8,406.67 8,406.67 8,406.67 8.406.67 8,406.67
Interest on investment 4,143.00 4,143.00 4,143.00 4,143.00 4,143.00 4,143.00
Insurance 1,821.88 1,821.88 1,821.88 1,821.88 1,821.88 1,821.88
Taxes 690.50 690.50 690.50 690.50 690.50 690.50
Total fixed costs 19,187.05 19,187.05 19,187.05 19,187.05 19,187.05 19,187.05
Number of bales ginned 2,040 2,720 3,400 4,080 4,760 5,780
Fixed costs per bale (dollars) 9.41 7.05 5.64 4.70 4.03 3.32
aIncludes employers contribution to Social Security.
Appendix Table 2. Fixed Ginning Costs for a Four Bale per Hour Model Gin Operated for Specified Hours
Annually, Area II, Louisiana, 1961-62.
Annual Hours of Operationi
Ite&?o£ Cost 600 800 1000 1200 1400 1700-
Fixed Costs: 
Management0 4,125.00 4,125.00
dollars 
4,125.00 4,125.00 4,125.00 4,125.00
Office salaries - - - - m -
Depreciation 13,880.00 13,880.00 13,880.00 13,880.00 13,880.00 13,880.00
Interest on investment 4,143.00 4,143.00 4,143.00 4,143.00 4,143.00 4,143.00
Insurance 1,821.88 1,821.88 1,821.88 1,821.88 1,821.88 1,821.88
Taxes 690.50 690.50 690.50 690.50 690.50 690.50
Total fixed costs 24,660.38 24,660.38 24,600.38 24,660.38 24,660.38 24,660.38
Number of bales ginned 2,040 2,720 3,400 4,080 4,760 5,780
Fixed costs per bale (dollars) 12.09 9.07 7.25 6.04 5.18 4.27
aInclude8 employers contribution to Social Security.
Appendix Table 3. Variable Ginning Costs for a Four Bale per Hour Model Gin Operated for Specified Hours
Annually, Areas I and II, Louisiana, 1961-62.
Item of Cost
Annual Hours of Operation
600 800 1000 1200 1400 1700
dollars
Variable Costs:
Bagging and ties 5,100.00 6,800.00 8,500.00 10,200.00 11,900.00 14,450.00
Labor* ($1.00 per hr.) 1,856.25 2,475.00 3,093.75 3,712.50 4,331.25 5,259.38
($1.25 per hr.) 2,320.31 3,093.75 3,867.19 4,640.62 5,414.06 6,574.22
Repairs 1,713.60 2,094.40 2,380.00 2,733.60 3,094.00 3,699.20
Power 4,129.98 5,238.51 6,347.05 7,455.59 8,564.12 10,226.91
Drier fuel 235.07 295.33 353.78 414.44 473.99 563.31
Yard insurance 34.69 46.37 57.17 69.47 81.10 98.41
Compensation & liability Insurance
($1.00 per hr.) 149.22 198.96 248.70 298.44 348.18 422.79
($1.25 per hr.) 186.52 248.70 310.88 373.05 435.22 528.49
Gin Supplies 408.00 516.80 612.00 693.60 761.60 867.00
Travel expense 204.00 244.80 272.00 326.40 333.20 404.60
Office supplies 244.80 299.20 340.00 408.00 428.40 520.20
Telephone and telegraph 163.20 217.60 238.00 285.60 285.60 346.80
Legal and audit 122.40 163.20 170.00 183.60 190.40 231.20
Miscellaneous 204.00 272.00 340.00 408.00 476.00 578.00
Total variable costs
($1.00 per hr.) 14,565.21 18,862.17 22,952.45 27,189.24 31,267.84 37,667.80
($1.25 per hr.) 15,066.57 19,530.66 23,788.07 28,191.97 32,437.69 39,088.34
Variable costs per bale
($1.00 per hr.) 7.14 6.93 6.75 6.60 6.57 6.52
($1.25 per hr.) 7.39 7.18 7.00 6.91 6.81 6.76
aIncludes employer contribution to Social Security.
Appendix Table 4. Fixed Ginning Costs for an Eight Bale per Hour Model Gin Operated for Specified Hours
Annually, Area I, Louisiana, 1961-62.
Annual Hours of Operation
Item of Cost 600 800 1000 1200 1400 1700
dollars
Fixed Costs:
Management 5,156.25 5,156.25 5,156.25 5,156.25 5,156.25 5,156.25
Office Salariesa 1,031.25 1,031.25 1,031.25 1,031.25 1,031.25 1,031.25
Depreciation 13,296.67 13,296.67 13,296.67 13,296.67 13,296.67 13,296.67
Interest on investment 6,567.00 6,567.00 6,567.00 6,567.00 6,567.00 6,567.00
Insurance 2,886.68 2,886.68 2,886.68 2,886.68 2,886.68 2,886.68
Taxes 1,094.50 1,094.50 1,094.50 1,094.50 1,094.50 1,094.50
Total fixed costs 30,032.35 30,032.35 30,032.35 30,032.35 30,032.35 30,032.35
Number of Bales ginned 4,080 5,440 6,800 8,160 9,520 11,560
Fixed costs per bale (dollars) 7.36 5.52 4.42 3.68 3.15 2.60
“includes employers contribution to Social Security.
Appendix Table 5. Fixed Ginning Costs for an Eight Bale per Hour Model Gin Operated for Specified Hours
Annually, Area II, Louisiana, 1961-62.
Annual Hours of Operation
Item of Cost 600 800 1000 1200 1400 1700
•
dollars
Fixed Costs:
Management 5,156.25 5,156.25 5,156.25 5,156.25 5,156.25 5,156.25
Office Salaries8 1,031.25 1,031.25 1,031.25 1,031.25 1,031.25 1,031.25
Depreciation 21,960.00 21,960.00 21,960.00 21,960.00 21,960.00 21,960.00
Interest on investment 6,567.00 6,567.00 6,567.00 6,567.00 6,567.00 6,567.00
Insurance 2,886.68 2,886.68 2,886.68 2,886.68 2,886.68 2,886.68
Taxes 1,094.50 1,094.50 1,094.50 1,094.50 1,094.50 1,094.50
Total Fixed Costs 38,695.68 38,695.68 38,695.68 38,695.68 38,695.68 38,695.68
Humber of bales ginned 4,080 5,440 6,800 8,160 9,520 11,560
Fixed costs per bale (dollars) 9.48 7.11 5.69 4.74 4.06 3.35
g
Includes employers contribution to Social Security.
Appendix Table 6. Variable Ginning Costs for an Eight Bale per Hour Model Gin Operated for Specified Hours
Annually, Areas I and II, Louisiana, 1961-62.
Annual Hours of Operation
Item of Cost 600 800 1000 1200 1400 1700
dollars
Variable Costs:
Bagging and ties 10,200.00 13,600.00 17,000.00 20,400.00 23,800.00 28,900.00
Labor* ($1.00 per hr.) 3,712.50 4,950.00 6,187.50 7,425.00 8,662.50 10,518.75
($1.25 per hr.) 4,640.63 6,187.50 7,734.38 9,281.25 10,828.13 13,148.44
Repairs 2,733.60 3,427.20 4,080.00 4,814.40 5,569.20 6,704.80
Power 6,972.80 8,874.23 10,775.63 12,677.03 14,578.46 17,430.56
Drier fuel 298.01 378.36 458.74 539.08 619.41 739.92
Yard insurance 69.53 92.57 115.72 139.00 162.12 196.78
Compensation and liability insurance
($1.00 per hr.) 298.44 397.92 497.40 596.88 696.36 845.58
($1.25 per hr.) 373.05 497.40 621.75 746.10 870.45 1,056.98
Gin supplies 816.00 1,033.60 1,224.00 1,387.20 1,523.70 1,734.00
Travel expenses 408.00 489.60 544.00 652.80 666.40 809.20
Office supplies 489.60 598.40 680.00 816.00 856.80 1,040.40
Telephone and telegraph 326.40 408.00 476.00 530.40 571.20 693.60
Legal and audit 244.80 299.20 340.00 367.20 380.80 462.40
Miscellaneous 408.00 544.00 680.00 816.00 952.00 1,156.00
Total variable costs
($1.00 per hr.) 26,977.68 35,093.08 43,058.99 51,160.99 59,038.95 71,231.99
($1.25 per hr.) 27,980.42 36,430.06 44,730.22 53,166.46 61,378.67 74,073.08
Variable costs per bale
($1.00 per hr.) 6.61 6.45 6.33 6.27 6.20 6.16
($1.25 per hr.) - ' 6.86 6.70 6.58 6.52 6.45 6.41
aIncludes employer contribution to Social Security.
Appendix Table 7. Fixed Ginning Costs for a Twelve Bale per Hour Model Gin Operated for Specified Hours
Annually, Area I, Louisiana, 1961-62.
Annual Hours of Operation
Item of Cost 600 800 1000 1200 1400 1700
dollars
Fixed Costs:
Management8 6,187.50 6,187.50 6,187.50 6,187.50 6,187.50 6,187.50
Office salarie8a 1,546.88 1,546.88 1,546.88 1,546.88 1,546.88 1,546.88
Depreciation 16,926.67 16,926.67 16,926.67 16,926.67 16,926.67 16,926.67
Interest on investment 8,376.00 8,376.00 8,376.00 8,376.00 8,376.00 8,376.00
Insurance 3,682.30 3,682.30 3,682.30 3,682.30 3,682.30 3,682.30
Taxes 1,396.00 1,396.00 1,396.00 1,396.00 1,396.00 1,396.00
Total fixed costs 38,115.35 38,115.35 38,115.35 38,115.35 38,115.35 38,115.35
Humber of bales ginned 6,120 8,160 10,200 12,240 14,280 17,340
Fixed costs per bale (dollars) 6.23 4.67 3.74 3.11 2.67 2.20
&Includes employers contribution to Social Security.
Appendix Table 8. Fixed Ginning Costs for a "ftrelve Bale per Hour Model Gin Operated for Specified Hours
Annually, Area II, Louisiana, 1961-62.
Annual Hours of Operation
Item of Cost 600 800 1000 1200 1400 1700
dollars
Fixed Costs:
Management8
Office salaries*
Depreciation
Interest on investment
Insurance
Taxes
Total fixed costs
Number of bales ginned
Fixed costs per bale (dollars)
6,187,50 6,187.50 6,187.50
1,546.88 1,546.88 1,546.88
27,990.00 27,990.00 27,990.00
8,376.00 8,376.00 8,376.00
3,682.30 3,682,30 3,682.30
1,396.00 1,396,00 1,396.00
49,178.68 49,178.68 49,178.68
6,120 8,160 10,200
8.04 6.03 4.82
6,187.50 6,187.50 6,187.50
1,546.88 1,546.88 1,546.88
27,990.00 27,990.00 27,990.00
8,376.00 8,376.00 8,376.00
3,682.30 3,682.30 3,682.30
1',396.00 1,396.00 1,396.00
49,178.68 49,178.68 49,178.68
12,240 14,280 17,340
4.02 3.44 2.84
aInclude8 employers contribution to Social Security.
Appendix Table 9. Variable Ginning Costs for a Twelve Bale per Hour Model Gin Operated for Specified Hours
Annually, Areas I and II, Louisiana, 1961-62.
Annual Hours of Operation
Item of Cost 600 800 1000 1200 1400 1700
Variable Costs: 
Bagging and ties 15,300.00 20,400.00
dollars 
25,500.00 30,600.00 35,700.00 43,350.00
Labora ($1.00 per hr.) 4,331.25 5,775.00 7,218.75 8,662.50 10,106.25 12,271.88
($1.25 per hr.) 5,414.06 7,218.75 9,023.44 10,828.13 12,632.81 15,339.84
Repairs 3,672.00 4,651.20 5,610.00 6,609.60 7,711.20 9,363.60
Power 9,387.81 12,023.49 14,659.17 17,294.85 19,930.53 23,884.05
Drier fuel 376.91 454.20 553.48 652.80 752.10 900.51
Yard insurance 104.25 138.99 173.69 208.40 243.17 295.22
Compensation and liability insurance
($1.00 per hr.) 348.18 464.24 580.30 696.36 812.42 986'51
($1.25 per hr.) 435.22 580.30 725.38 870.45 1,015.52 1,233.14
Gin supplies 1,101.60 1,387.20 1,632.00 1,836.00 1,999.20 2,254.20
Travel expenses 550.80 652.80 714.00 795.60 856.80 1,040.40
Office supplies 612.00 734.40 816.00 918.00 999.60 1.213.80
Telephone and telegraph 428.40 530.40 612.00 673.20 714.00 867.00
Legal and audit 367.20 448.80 510.00 550.80 571.20 693.60
Miscellaneous 612.00 816.00 1,200.00 1,224.00 1,428.00 1,734.00
Total variable costs 
($1.00 per hr.) 37,192.40 48,476.72 59,779.39 70,722.11 81,824.47 98,854.77
($1.25 per hr.) 38,362.25 50,036.53 61,729.16 73,061.83 84,554.13 102,169.36
Variable costs per bale 
($1.00 per hr.) 6.08 5.94 5.86 5.78 5.73 5.70
($1.25 per hr.) 6.27 6.13 6.05 5.97 5.92 5.89
aIncludes employer contribution to Social Security.
Appendix Table 10. Fixed Ginning Costs for a Fifteen Bale per Hour Model Gin Operated for Specified Hours
Annually, Area I, Louisiana, 1961-62.
Item of Cost
Annual Hours of Operation
600 800 1000 1200 1400 1700
dollars
Fixed Costs:
£
Management 7,218.75 7,218.75 7,218.75 7,218.75 7,218.75 7,218.75
Office 8alariesa 1,546.88 1,546.88 1,546.88 1,546.88 1,546.88 1,546.88
Depreciation 20,413.33 20,413.33 20,413.33 20,413.33 20,413;33 20,413;33
Interest on investment 9,999.00 9,999.00 9,999.00 9,999.00 9,999.00 9,999.00
Insurance 4,394.49 4,394.49 4,394.49 4,394.49 4,394.49 4,394.49
Taxes 1,666.00 1,666.00 1,666.00 1,666.00 1,666.00 1,666.00
Total fixed costs 45,238.45 45,238.45 45,238.45 45,238.45 45,238.45 45,238.45
Number of bales ginned 7,650 10,200 12,750 15,300 17,850 21,675
Fixed costs per bale (dollars) 5.91 4.44 3.55 2.96 2.53 2.09
aIncludes employers contribution to Social Security.
Appendix Table 11. Fixed Ginning Costs for a Fifteen Bale per Hour Model Gin Operated for Specified Hours
Annually, Area II, Louisiana, 1961-62.
Annual Hours of Operation
Item of Cost 600 800 1000 1200 1400 1700
Fixed Costs: 
Managementa 7,218.75 7,218.75
dollars 
7,218.75 7,218.75 7,218.75 7,218.75
Office 8alariesa 1,546.88 1,546.88 1,546.88 1,546.88 1,546.88 1,546.88
Depreciation 33,400.00 33,400.00 33,400*00 33,400.00 33,400.00 33,400.00
Interest on investment 9,999.00 9,999.00 9,999.00 9,999.00 9,999.00 9,999.00
Insurance 4,394.49 4,394.49 4,394.49 4,394.49 4,394.49 4,394.49
Taxes 1,666.00 1,666.00 1,666.00 1,666.00 1,666.00 1,666.00
Total fixed costs 58,225.12 58,225.12 58,225.12 58,225.12 58,225.12 58,225.12
Number of bales ginned 7,650 10,200 12,750 15,300 17,850 21,675
Fixed costs per bale (dollars) 7.61 5.71 4.57 3.81 3.26 2.69
aIncludes employers contribution to Social Security.
Appendix Table 12. Variable Ginning Costs for a Fifteen Bale per Hour Model Gin Operated for Specified
Hours Annually, Areas 1 and II, Louisiana, 1961-62.
Its* of Cost
Annual Hours of Operation
600 800 1000 1200 1400 1700
dollars
Variable Costs:
Bagging and ties 19,125.00 25,500.00 31,875.00 38,250.00 44,625.00 54,187.50
Labor® ($1.00 per hr.) 4,950.00 6,600.00 8,250.00 9,900.00 11,550.00 14,025.00
($1.25 per hr.) 6,187.50 8,250.00 10,312.50 12,375.00 14,437.50 17,531.25
Repairs 4,284.00 5,406.00 6,693.75 7,956.00 9,282.00 11,271.00
Power 11,021.05 14,160.61 17,300.17 20,439.73 23,579.29 28,288.65
Drier fuel 412.45 530.93 647.23 767.90 895.90 1,062.87
Yard insurance 130.22 173.75 217.10 260.48 303.89 369.05
Condensation and liability insurance .
($1.00 per hr.) 397.92 530.56 663.20 795.84 928.48 1,127.44
($1.25 per hr.) 497.40 663.20 829.00 994.80 1,160.60 1,409.30
Gin supplies 1,377.00 1,734.00 2,040.00 2,295.00 2,499.00 2,817.75
Travel expenses 612.00 714.00 765.00 841.50 892.50 1,083.75
Office supplies 688.50 816.00 892.50 994.50 1,071.00 1,300.50
Telephone and telegraph 459.00 561.00 673.50 688.50 714.00 867.00
Legal and audit 497.25 612.00 701.25 765.00 803.25 975.37
Miscellaneous 765.00 1,020.00 1,275.00 1,530.00 1,785.00 2,167.50
Total variable costs
($1.00 per hr.) 44,719.39 58,358.85 71,993.70 85,484.45 98,929.31 119,543.38
($1.25 per hr.) 46,056.37 60,141.49 74,222.00 88,158.41 102,048.93 123,331.49
Variable costs per bale
($1.00 per hr.) 5.85 5.72 5.64 5.59 5.54 5.52
($1.25 per hr.) 6.02 5.90 5.82 5.76 5.72 5.69
aIncludes employer contribution to Social Security.
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Appendix Table 13. Combined per Bale Costs of Assembly and Ginning,
Four Bale per Hour Model Gins, Four Levels of 
Production Density, TWo Hourly Wage Rates, Loui­
siana, 1961-62.
Area I Area II
Annual Hourly Waite Rate Hourly Wane Rate
Volume $1.00 $1.25 $1.00 $1.25
bales dollars dollars dollars dollars
50 Bales per Square Mile
2,000 17.90 18.10 20.60 21.00
3,000 14.67 15.02 16.57 16.82
4,000 13.00 13.30 14.35 14.65
5,000 12.16 12.36 13.26 13.46
6,000 11.65 11.95 12.35 11.80
100 Bales per Square Mile
2,000 17.69 17.89 20.39 20.79
3,000 14.39 14.74 16.29 16.54
4,000 12.67 12.97 14.02 14.32
5,000 11.78 11.98 12.88 13.08
6,000 11.23 11.53 12.48 12.38
200 Bales per Square Mile
2,000 17.53 17.73 20.23 20.63
3,000 14.19 14.54 16.09 16.34
4,000 12.44 12.74 13.79 14.09
5,000 11.51 11.71 12.61 12.81
6,000 10.93 11.23 11.83 12.08
300 Bales per Square Mile
2,000 17.47 17.67 20.17 20.57
3,000 14.11 14.46 16.01 16.26
4,000 12.33 12.63 13.68 13.98
5,000 11.39 11.59 12.49 12.69
6,000 10.80 11.10 11.70 11.99
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Appendix Table 14. Combined per Bale Costs of Assembly and Ginning,
Eight Bale per Hour Model Gins, Four Levels of 
Production Density, Two Hourly Wage Rates, Loui­
siana, 1961-62.
Area 1 Area 11
Annual Hourly Wage Rate Hourly Wage Rate
Volume $1.00 $1.25 $1.00 $1.25
dollars dollars dollars dollars
50 Bales per Square Mile
bales
4.000
5.000
6.000
7.000
8.000 
9,000
10,000
11,000
12,000
4.000
5.000
6.000
7.000
8.000 
9,000
10,000
11,000
12,000
4.000
5.000
6.000
7.000
8.000 
9,000
10,000
11,000
12,000
15.70
14.21
13.30
12.62
12.14
11.79
11.54
11.34
11.19
15.37
13.83
12.88
12.16
11.65
11.27
11.00
10.76
10.58
15.14 
13.56 
12.58 
11.84 
11.30 
10.90 
10.60 
10.35
10.15
15.90
14.51
13.55
12.92
12.44 
12.04 
11.74 
11.54
11.44
15.57
14.13
13.13 
12.46
11.95 
11.52 
11.20
10.96 
10.83
15.34
13.86
12.83
12.14 
11.60
11.15 
10.80 
10.55 
10.40
17.80
15.91 
14.75
13.92 
13.24 
12.79 
12.44 
12.09 
11.94
17.47
15.53
14.33 
13.46 
12.75 
12.27 
11.90 
11.51
11.33
17.24
15.26
14.03
13.14
12.40
11.90 
11.50 
11.10
10.90
(Continued)
18.05 
16.26
15.05 
14.12 
13.49 
12.99 
12.64 
12.34 
12.19
17.72 
15.88 
14.63 
13.66 
- 13.00 
12.47 
12.10 
11.76 
11.58
17.49
15.61
14.33
13.34 
12.65 
12.10 
11.70
11.35 
11.15
100 Bales per Square Mile
200 Bales per Square Mile
Appendix Table 14 (Continued).
178
Annual
Volume
Area I Area 11
Hourly Wage Kate 
$1.00 $1.25
Hourly Wage Rate 
$1.00 $1.25
bale* dollars dollars dollars dollars
300 Bales per Square Mile
4,000 15.03 15.23 17.13 17.38
5,000 13.44 13.74 15.14 15.49
6,000 12.45 12.70 13.90 14.20
7,000 11.70 12.00 13.00 13.20
8,000 11.15 11.45 12.25 12.50
9,000 10.74 10.99 11.74 11.94
10,000 10.43 10.63 11.33 11.53
11,000 10.17 10.37 10.92 11.17
12,000 9.96 10.21 10.71 10.96
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Appendix Table 15. Combined per Bale Costs of Assembly and Ginning,
TWelve Bale per Hour Model Gins, Four Levels of 
Production Density, TWo Hourly Wage Rates, Loui­
siana, 1961-62.
Annual
Volume
Area I Area II
Hourly Wage Rate 
$1.00 $1.25
Hourly Wage Rate 
$1.00 $1.25
bales dollars dollars dollars dollars
50 Bales per Square Mile
6,000 14.35 14.55 16.20 16.50
7,000 13.47 13.62 15.02 15.22
8,000 12.84 13.04 14.24 14.39
9,000 12,44 12.59 13.64 13,84
10,000 12.04 12,19 14.13 13.24
11,000 11.74 11.89 12.74 12,89
12,000 11.54 11.69 12,44 12.59
13,000 11.32 11.47 12.17 12.32
14,000 11.16 11.31 11.96 12.11
15,000 11.04 11.19 11.79 11.94
16,000 10.97 11.12 11.62 11.77
17,000 10.89 11.04 11.54 11.69
18,000 10.82 11.02 11.37 11.62
100 Bales per Square Mile
I
6,000 13.93 14.13 15.78 16.08
7,000 13.01 13.60 14.56 14.76
8,000 12.35 12.55 13.75 13.90
9,000 11.92 12.07 13.12 13.32
10,000 11.50 11.65 12.60 12.70
11,000 11.16 11.31 12.16 12.31
12,000 10.93 11.08 11.83 11.98
13,000 10.69 10.84 11.54 11.69
14,000 10.50 10.65 11.30 11.45
15,000 10.36 10.51 11.11 11.26
16,000 10.26 10.41 10.91 11.06
17,000 10.17 10.32 10.82 10.97
18,000 10.07 10.27 10.62 10.87
(Continued)
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Appendix Table 15 (Continued).
Area I Area II
Annual Hourly Wage Rate Hourly Wage Rate
Voluae $1.00 $1.25 $1.00 $1.25
bales dollars dollars dollars dollars
200 Bales per Square Mile
6,000 13.63 13.83 15.48 > 15.78
7,000 12.69 12.84 14.24 14.44
8,000 12.00 12.20 13.40 13.55
9,000 11.55 11.70 12.75 12.95
10,000 11.10 11.25 12.20 12.30
11,000 10.75 10.90 11.75 11.90
12,000 10.50 10.65 i 11.40 11.55
13,000 10.24 10.39 11.09 11.24
14,000 10.04 10.19 10.84 10.99
15,000 9.88 10.03 10.63 10.78
16*000 9.77 9.92 10.42 10.57
17,000 9.65 9.80 10.30 10.45
18,000 9.54 9.74 10.09 10.34
300 Bales per Square Mile
6,000 13.50 13.70 15.35 . 15.65
7,000 12.55 12.70 14.10 14.30
8,000 11.85 12.05 13.25 13.40
9,000 11.39 11.54 12.59 12.79
10,000 10.93 11.08 12.03 12.13
11,000 - 10.57 10.72 11.57 11.72
12,000 10.31 10.46 11.21 11.36
13,000 10.05 10.20 10.90 11,05
14,000 9.83 9.98 10.63 10.78
15,000 9.67 9.82 10.42 10.57
16,000 9.55 9.70 10.20 10.35
17,000 9.43 9.58 10.08 10.23
18,000 9.31 9.51 9.86 10.11
181
Appendix Table 16. Combined per Bale Coats of Assembly and Ginning,
Fifteen Bale per Hour Model Gins, Four Levels of 
Production Density, TWo Hourly Wage Rates, Loui­
siana, 1961-62.
Annual
Volume
Area I Area II
Hourly Wage Rate 
$1.00 $1.25
Hourly Wage Rate 
$1.00 $1.25
bales dollars dollars dollars dollars
50 Bales per Square Mile
7,000 14.37 14.62 16.27 16.47
8,000 13.64 13.84 15.24 15.44
9,000 13.04 13.24 14.49 14.64
10,000 12.59 12.79 13.94 14.09
11,000 12.24 12.44 13.49 13.64
12,000 11.99 12.19 13.14 13.24
13,000 11.72 11.92 12.77 12.92
14,000 11.56 11.76 12.51 12.66
15,000 11.39 11.59 12.29 12.44
16,000 11.27 11.47 12.07 12.27
17,000 11.14 11.34 11.94 12.09
18,000 11.07 11.27 11.82 11.97
19,000 10.99 11.19 11.69 11.84
20,000 10.96 11.11 11.61 11.76
21,000 10.93 11.08 11.53 11.68
22,000 10.90 11.05 11.45 11.60
100 Bales per Square Mile
7,000 13.91 14.16 15.81 16.01
8,000 13.15 13.35 14.75 14.95
9,000 12.52 12.72 13.97 14.12
10,000 12.05 12.25 13.40 13.55
11,000 11.66 11.86 12.91 13.06
12,000 11.38 11.58 12.53 12.63
13,000 11.09 11.29 12.14 12.29
14,000 10.90 11.10 11.85 12.00
15,000 10.71 10.91 11.61 11.76
16,000 10.56 10.76 11.36 11.56
17,000 10.42 10.62 11.22 11.37
18,000 10.32 10.52 11.07 11.22
19,000 10.22 10.42 10.92 11.07
20,000 10.17 10.32 10.82 10.97
21,000 10.12 10.27 10.72 10.87
22,000 10.06 10.21 10.61 10.76
(Continued)
Appendix Table 16 (Continued).
Annual
Volune
Area I Area II
Hourly Wane Rate 
$1.00 $1.25
Hourly Wage Rate 
$1.00 $1.25
bales dollars dollars dollars dollars
(
■ 200 Bales per Square Mile
7,000 13.59 13.84 15.49 15.69
8,000 12.80 13.00 14.40 14.60
9,000 12.15 12.35 13.60 13.75
10,000 11.65 11.90 13.00 13.15
11,000 11.25 11.45 12.50 12.65
12,000 10.95 11.15 12.10 12.20
13,000 10.64 10.80 11.69 11.84
14,000 10.44 10.64 11.39 11.54
15,000 10.23 10.43 11.13 11.28
16,000 10.07 10.27 10.87 11.07
17,000 9,90 10.10 10.70 10.85
18,000 9.79 9.99 10.54 10.69
19,000 9.68 9.88 10.38 10.53
20,000 9.61 9.76 10.26 10.41
21,000 9.55 9.70 , 10.15 10.30
22,000 9.48 9.63 10.03 10.18
300 Bales per Square Mile
7,000 13.45 13.70 15.35 15.55
8,000 12.65 12.85 14.25 14.45
9,000 11.99 12.19 13.44 13.59
10,000 11.48 11.68 12.83 12.98
11,000 11.07 11.27 12.32 12.47
12,000 10.76 10.96 11.91 12.01
13,000 10.45 10.65 11.50 11.65
14,000 10.23 10.43 11.18 11.33
15,000 10.02 10.22 10.92 11.07
16,000 9.85 10.05 10.65 10.85
17,000 9.68 9.88 10.48 10.63
18,000 9.56 9.76 10.31 10.46
19,000 9.44 9.64 10.14 10.29
20,000 9.36 9.51 10.01 10.16
21,000 / 9.29 9.44 9.89 10.04
22,000 9.22 9.37 9.77 9.92
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Appendix Table 17. Fixed, Variable, and Total Coats of Seed Cotton
Storage in Baskets for a Four Bale per Hour Gin 
Operated for Specified Annual Volumes, Ttoo Wage 
Rates, Louisiana, 1961-62.
Annual Volume in Bales
Item 2.000* 6,000 .7*000 -
dollars dollars dollars
Fixed Costs: 5,111.71 5,111.71 5,111.71
Variable Costs:
Labor ($1.00 per hour) 27.23 350.65
($1.25 per hour) .. 34.03 438.28
Power - 10.49 134.92
Fuel, oil, grease - 2.64 34.00
i
Repairs & Maintenance - 11.88 153.00
Yard Insurance • m 1.03 13.03
Compensation & Liability Insurance
($1.00 per. hour) - 2.18 28.19
t ($1.25 per hour) - 2.74 35.23
Total Variable Costs
($1.00 per hour) - 55.45 713.79
($1.25 per hour) - 62.81 808.46
Total Costs
($1.00 per hour) 5,111.71 5,167.16 5,825.5b
($1.25 per hour) 5,111.71 5,174.52 5,920.17
Cost per Bale Ginned
($1.00 per hour) 2.56 .86 .83
($1.25 per hour) 2.56 .86 .85
aNo storage is utilized until a volume of 6,000 bales is reached. 
Total costs per bale reflect only fixed costs until this volume 
is attained and are as follows: 3,000 - $1.70, 4,000 - $1.28,
5,000 - $1.02.
Appendix Table 18. Fixed, Variable, and Total Costs of Seed Cotton Storage in Baskets for an Eight Bale
per Hour Gin Operated for Specified Annual Volumes, TWo Wage Rages, Louisiana,
1961-62.
Annual Volume in Bales
Item 4.000* 12.000 13.000 14.000
' dollars dollars dollars dollars
Fixed Costs 9,513.78 9,513.78 9,513.78 9,513.78
Variable Costs:
Labor ($1.00 per hour) 54.45 57.81 701.25
($1.25 per hour) - 68.06 322.27 876.56
Power - 20.94 99.23 269.86
Fuel, oil, grease - 5.28 25.00 68.00
Repairs & Maintenance - 146.00 215.00 303.00
Yard Insurance - 2.05 9.73 26.05
Compensation & Liability Insurance
($1.00 per hour) - 4.38 20.72 56.37
($1.25 per hour) - 5.47 25.91 70.46
Total Variable Costs
($1.00 per. hour) - 233.10 627.49 1,424.53
($1.25 per hour) - 247.80 697.14 1,613.93
Total Costs
($1.00 per hour) 9,513.78 9,746.88 10,141.27 10,938.31
($1.25 per hour) 9,513.78 9,761.58 10,210.92 11,127.71
Costs per Bale Ginned 
($1.00 per hour) 2.38 .81 .78 .78
($1.25 per hour) 2.38 .81 .79 .79
*No storage is utilised until a volume of 12,000 bales is reached. Total costs per bale reflect only 
fixed costs until this volume is attained and are as follows: 5,000 - $1.90, 6,000 - $1.59, 7,000 -
$1.36, 8,000 - $1.19, 9,000 - $1.06, 10,000 - $.95, 11,000 - $0.86.
Appendix Table 19. Fixed, Variable, and Total Costs of Seed Cotton Storage in Baskets for a Twelve
Bale per Hour Gin Operated for Specified Annual Volumes, Two Wage Rates, Louisiana,
1961-62.
Annual Volume in Bales
Item 6 000® 18r000 19 000 20.000 21 000
dollars dollars dollars dollars dollars
Fixed Costs 13,985.02 13,985.02 13,985.02 13,985.02 13,985.02
Variable Costs:
Labor ($1.00 per hour) - 40.84 130.14 256.58 525.94
($1.25 per hour) - 51.05 162.68 320.72 657.42
Power - 31.43 100.17 197.47 404.80
Fuel, oil, grease - 7.92 25.24 49.76 102.00
Repairs & maintenance - 205.00 300.00 400.00 420.00
Yard Insurance - 3.08 9.82 19.34 39.12
Compensation & Liability Insurance’ 
($1.00 per hour) 3.39 10.46 20.63 42.28
($1.25 per hour) - 4.23 13.08 25.78 52.85
Total Variable Costs 
($1.00 per hour) 291.66 575.83 943.78 1,534.14
($1.25 per hour) - 302.71 610.99 1,013.07 1,676.19
Total Costs
($1.00 per hour) 13,985.02 14,226.68 14,560.85 14,928.80 15,519.16
($1.25 per hour) 13,985.02 14,287.73 14,596.01 14,998.09 15,661.21
Costs per Bale Ginned 
($1.00 per hour) 2.33 .79 .77 .75 .74
($1.25 per hour) 2.33 .79 .77 .77 .75
aNo storage is utilized until a volume of 18,000 bales is reached. Total costs per bale reflect only 
fixed costs until this volume is attained and are as follows: 7,000 - $2.00, 8,000 - $1.75, 9,000 - 
$1.55, 10,000 - $1.40, 11,000 - $1.27, 12,000 - $1.16, 13,000 - $1.08, 14,000 - $1.00, 15,000 - $.93, 
16,000 - $.87, 17, 000 - $.82.
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